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1.0 INTRODUCTION

. I.I Site Background

Avtex Fibers is located in Front Royal, VA (Figure 1). 1t was a former rayon, polvester, and

polypropylene processing facility. Rayon fibers were produced from 1940 until the plant closed

in 1989; polyester was manufactured from 1970 t0.1977; and polypropylene was manufactured

from 1985 t6 1989. Residential areas border the site to the south and the east, General Chemical
- borders the site to the northeast, and the South Fork of the Shenandoah River borders the site to

the north and west. The facility occupies approximately 440 acres (Figure 2).

Raw materials associated with rayon manufacturing include crumb (high-purity alkali oe!lulose),
xanthate [crumb/carbon disulfide (CS,) mixture], viscose (liquid resulting from dissolving
cellulose xanthate in sodium hydroxide), sodium hydroxide, CS,, ethylene diamine, phenol,
sulfuric acid, zinc salts, sodinm sulfate, and scdinm hypochlorite. The facility has a total of 23
separate land disposal impoundments that have received three types of waste. The first type of
waste was spent viscosg, which was disposed in on-site basins. The second type was spent acid.
The acid was treated with lime and the resultant zinc hydroxide was precipitated and disposed in
Sulfate Basins. The third type was fly ash and. boiler room solids, which were disposed on site.

Elevated levels of CS,, hydrogen sulfide (H,S), a__rscmc (As), cadminm {Cd), and lead (Pb) have
been measured in on-site and off-site grotindwater. In addition, polychlorinated biphenyl (PCB)
contaminated soils and sediments have been identified. The PCB contamination is partly due to
the explosion of an electrical transformer adjacent to the power plant, and to the operauon of
PCB-conta.lmng eqmpment in the polyester drying area,

: Following the plant shutdown in 1989, the U.S, Environmental Protection Agency (U.S. EPA)
began its initial emergency response action that lasted two years. Actions included maintaining
the water levels in the viscose and sulfate basins through the use of an on-site wastewater
treatment plant (WWTP), stabilizing and removing bulk chemicals, neutralizing process system
acids, decommissioning the CS, tanks and impoundments, consclidating 3,000 drums, and
stabilizing the PCB-contaminated Ioading dock and surrounding soils.

The first phase of field work for the Remedial Investigation (RI) was conducted from June 1993
through April 1994 (ERM 1994a, 1994b). During this investigation, 159 borings, 91 surface
samples, and 90 ground water monitoring wells were completed, and over 830 samples were
analyzed. These analytical results were used to prepare a preliminary risk assessment.

During the preliminary risk assessment, the maximum concentration of contaminants from each of
the five managemeént units was comparéd to the U.S, EPA Region III benchmarks compiled by the
U.S. EPA Region I Biological Technical Assistance Group (BTAG). This process was used to
highlight those chemicals which needed further evaluation to determine their risk. The result of
this process allowed for the identification of contaminants of concem (COCs) for the Avtex

Fibers site. The conclusions of the preliminary risk assessment indicated that 1) additional site
specific data were necessary, 2) several assessment endpoints were required, and 3) a bascline risk
assessment was necessary for both on-site and river areas.

This report details the process and results of the data collecuon effort and the development of a
baseline nsk assessment for the Avtex Fibers site.

. 215\del\9902\E2215wpd . .1
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2.0

1.2 . . Purpose

The purpose of this effort is to conduct a baseline risk assessment usmg data collected durmg a
field effort from 11 to 15 May 1997. A quality assurance work plan (QAWP) was prepared,
based on the data gaps identified by the preliminary risk assessment, and it outlined the mambers
and the types of samples necessary for collection (U.S. EPA 1997) to satisfy a baseline risk
assessment. Sediment, soil, water, and tissue samples were collected-and analyzed for the
contarmrinants of concern. The results of these analyses were used to determine the risk to biota
using the site.

PROBLEM FORMULATION

This risk assessment was designed to evaluate the potential threats to ecological receptors from exposure to

site contarninants. The development of this risk assessment followed the guidance established in the
Ecological Risk Assessinent Guidance for Superfund: Frocess for Designing and Conducting Ecological
Risk Assessments (U.S. EPA 1997). During the preliminary risk assessment, the problem formulation

process included the identification of COCs through a comparison of the maximum concentration of COCs ~

with accepted benchmarks. This information was then used to identify complete exposure pathways of

compounds exceeding benchmarks to ecological receptors and their appropriate measurement endpoints, .

The first step of the prehnunarv risk assessment process compared all chemicals analyzed from previous
stugdies in each of the five units to established benchmarks. Benchmarks for sediment and soil were used to
identify potential contaminants of concern for the protection of aquatic biota (U.S. EPA 1995, Long and
Morgan 1990, Long et 2l. 1993, Persuad et al. 1992, U.S. EPA 1992, Suter and Mabrey 1994).

Compounds exceeding benchmarks were retained for further evaluation. Based on the results of the
preliminary risk assessment, a QAWP was developed which identified the types and numbers of samples
that needed to be collected to complete a baseline ecological risk assessment.

2.1 Preliminary Ecological Risk Assessment

A preliminary ecological risk assessment was written to determine the risk associated with the
exposure of biota to site-related contaminants. The followmg stcps were completed for the

preliminary risk assessment: S N S o

(1) A literature search was conducted 10 iocate life history information for selected indicator
species, to determine ecotoxicological effects of site contaminants, and to locate
bioconcentration factors for site contaminants.

{2) A preliminary ecological risk assessment was prepared to evaluate the potential risk to
ecological receptors. This assessment consisted of the following:

. Exposure scenarios were determined based on site contaminant levels, the extent
and magnitude of contamination, and the toxicological mechanisms of the
CORLATNANANS.

. Indicator species were selected based on species present and/or potentially
present on site, the availability of toxdicity information fromi the literatire, and

the potential for exposure to site contaminants based on habitat use or behavior. |

. Exposure pathway(s) were determined for each indicator species.

. Exposure and effect profiles were written for each indicator species and each

21 0de M990 2MT2215.wpd 2
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2.2

23

2.4

‘Identification of the Coni—éﬁﬁnéiu of Cdnce’rﬁ -

~ fate and transport of COCs.

site contaminant.

. A risk characterization was conducted which involved the calculation of hazard
‘ quotients (HQs) for each species for a range of exposure scenarios. -

Based on the results of the preliminary risk assassment, the COCs were identified in each of the
management units._In addition, a set of data requirements was established for each of the -

. assessment endpoints. These data requirements comprise the additional data that was necessary to

complete a baseline risk assessment.

Based on the preliminary risk assessment, it was concluded that potential ecological risks exist at
the site based on the contaminants evaluated. Metals, polynuclea: aromatic hydrocarbons
(PAHs), PCBs, and CS, posed a risk to all receptors used in the preliminary risk assessment for at
least one of the ﬁve management umits,

Data Gaps -

As part of this evaluation, a preliminary ecological risk assessment was prepared using existing
sediment, soil, and water data. The results of the preliminary risk assessment indicated that
additional site-specific data was necessary to complete a baseline risk assessment. The
preliminary risk assessment was used to identify the contaminants of concern in each of the five
site management units. The baseline risk assessment will evaluate the chemicals identified in the-
preliminary risk assessment which caused potential risk. For the purposes of the baseline risk
assessment, the site will be separated into three areas, the (1) on-site basins and the associated
sediment, (2) on-site soils, and (3) the river. The biological testing and sampling described next
will provide enough sample overlap and information to determine the impacts from all the site
areas (fly ash basins, sulfate basins, viscose basins, and other on-site areas).

Seven assessment endpoints were developed to evaluate the risk of contaminants at the Avtex
Fibers site. Each of the assessment endpoints is listed in Section 2.6 followed by a general
overview of the tests necessary to provide sufficient information to address the assessment
endpaint. The measurement endpoints involve tissue samples to determine site-specific
bioaccumulation, toxicity testing of site soil and sediment, and food chain modeling using receptor
species from the terrestrial and aguatic ecosystems. The indicators of the viability of terrestrial
and aquatic populations are reproductive effects arid organism survivability.

The contaminants of potential concern were identified using the resuits presented in the drafi RI
and the preliminary risk assessment. The COCs for this site that were retained through the
preliminary Tisk assessment include the metals, PCBs PA‘Hs and CS,.

-. Exposure Charactenzauon

The objective of the exposure assessment is to determine the pathways and media through which
receptors may be exposed to site contaminants. Potential exposure pathways are dependant on
habitats and receptors present on site, extent and magrutude of contanunamn, and environmental

Areas of concern include the disposal areas (e.g, ﬂy ash pxle and basins, sulfate basins, viscose
basinsy and the river. As a resilt of industrial activities at the Avtex Fibers Site, CS,, PAHs,
PCBs, and metals have accumulated in site soils and sediments. In the baseline ecological risk

215\del\fr\9902\fr2215 wpd ‘ 3
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assessment, it will be concluded that “a potential risk”™ exists if the HQ calculated from the mean .
area concentration and the No Observed Apparent Effect Level (NOAEL) equals or exceeds 1. .

2.5 Hazard Characterization/Toxicity Assessment

To determine the effects of contaminants on biota, it is necessary to understand the mechanisms of

toxicity of the chemicals and the systems that they affect. Knowlcdge of the fate, effects, and

mode of action of the COCs allows for the selection of appropriate assessment endpoints. A .

discussion of metal, PAHs, PCBs, and CS, toxicity is presented next. It should be noted that the

HQs (from the preliminary risk assessment) for several isolated chemicals also exceeded 1 [e. g. . -
volatile organic compounds (VO(Cs) in the fly-ash piles and sulfate basins, pesticides in the river -
and on-site areas, and base, neutral, and acid extractable compounds (BNAs) in the fly ash piles].
However, toxicity profiles were not prepared for these individual compounds. It is anticipated
that the site specific studies described in the baseline risk assessment will be used to determine if
these compounds pose a problem to biota inhabiting the site, - ! S

251  Arsenic

Several review articles are available which discuss the toxic effects of As (Eisler 1988a,
Nriagu 1994), Arxsenic tends to be widespread in the environument (Woolson 1975) and is
constantly being oxidized, reduced, or mobilized (Eisler 1988a). Physical processes are
important in determining As bioavailability in aquafic environments. For example,
arsenates are readily adsorbed onto sediments with high organic matter, and arsenates

are more strongly adsorbed onto sediments than other As forms. However, absorption
depends on the As concentration, sediment characteristics, pH, and ionic concéntration of
other compounds (Eisler 1988a; U.S. EPA 1981). The U.5. EPA (1981) noted that
arsenate (pentavalent) is the predominant As form in oxygenated water and that arsenite
(trivalent) is the predominant As form in anaerobic conditions. h .

Arsenic is not significantly concentrated in aquatic invertebrates; whole body T
concentration factors for invertebrates range from 3 to 17 for exposure to arsenic trioxide
(trivalent) and from O to 7 for arsenic pentoxide (pemtavalent). Arsenic may be

bioconcentrated by organisms at the bottom of the food chain; however, data do not

indicate that significant biomagnification occurs (U.S. EPA 1985).

252 Cadmium

Tissue levels of Cd increase with the age of an organism and eventually act as a
cumuiative poison (Hammons et af, 1978). Cadmium replaces essential metals (e.g.,
zinc) at critical sites on proteins and enzymes, and may inhibit a variety of enzymatic
reactions. It inhibits Phase I and Phase II biotransformation reactions, probably by
alteration of the enzymes responsible for these reactions (Sipes and Gandolfi 1986).
Cytochrome P-430 monoxygenases play a major role in Phase [ reactions. Cadmium also
combines with sulfhydryl groups in enzymes, which affects the transfer of electrons from
compaunds in the citric acid cvcle to compounds in the electron transport chain.
Cadmium can inhibit adenosine triphosphate (ATP) activity in the following ways: it ___
binds to and inactivates enzymes which synthesize ATP, and it binds w0 ATPase, which is
required to convert ATP to ADP + PO,. (Harhmons et al. 1978).

Vertebrates terd to accumulate Cd in the kidney and liver tissue (Eisler 1985).

Freshwater aquatic species are friost sénsitive o toxic effects of Cd, followed by marine
organisms, birds, and mammals.
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2.5.3___Chromiwm
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Chromium {Cr) can exist in oxidation states 1anging from -2 10 +6, but is most frequently
converted to the relatively stable trivalent (+3) and hexavalent (+6) oxidation states
(Eisler 1986a). In both freshwater and marine systems, hydrolysis and precipitation are
the most important processes that determine the fate and effects of Cr, whereas
adsorption and bioaccumulation are relatively minor. Precipitated Cr** hydroxides
Temain in sediments under aerobic conditions. However, under anoxic and low pH
conditions, Cr™ hydroxides may solubilize and remain as ionic Cr* unless oxidized to
Cr* through mixing and aeration (Eisler 1986a). In soils, the solubility and
bioavailability of Cr are governed by soil pH and organic complexing substances,

although organic complexes play a more significant role (James and Bartlett 1983a;
James and Bartlett 1983b).

The trivalent state is the form usually found in biological materials. This form functions
as an essenfial element in mammals by maintaining efficient glucose, lipid, and protein
metabolism (Stévens et al. 1976).. Chromium is beneficial but not essential to higher
plants (Eisler 1986a). The biomagnification and toxicity of Cr* is low relative to Cr™®

‘because of its low membrane permeability and its noncorrosivity. However, a large’

degree of accumulation by aquatic and terrestrial plants and animals in the lower trophic
levels has been documented (Eisler 1986a), although, the mechanism of accumulation
remains largely unknown.

Chromium is mutagenic, carcinogenic, and teratogenic, with Cr*® exhibiting the greatest
toxicity; relatively less is known about the toxicity of Cr** . At high concentrations, Cr*
is associated with abnormal enzyme activity, altered blood chemistry, lowered resistance
to pathogenic organisms, behavioral modifications, disrupted feeding, histopathology,
osmoregulatory upset, alterations in population structure, and inhibition b ‘
photosynthesis,

Rabbits fed dietary Cr accurmilated hyaluronates, chondreitin sulfates, and nentral
mucopolysaccharides in the soft tissues, causing pericapitlary sclerosis (Kucher and
Shabanov 1967). This accumulation blocked blood tissue barriers, which are permeable
under normal conditions, preventing the normal transport of metabolites. One
maniféstation of this condition was the inhibition of insulin production in the pancreatic
islets due to damage to the beta-cells :,ontamed therein.

Ch:onuum als_o leads to nephron dmnage via ggze_:]lmg and loss of microvilli, the
formation ‘of intracellular vacuoles, mitochondrial swelling, and cytoplasmic liquefication
and loss of cells lining the nephron surface (Evan and Dail 1974).

- Copper

Copper is an éssential element for animals and is a component of many metalloenzymes
and respiratory pigments (Demayo et al. 1982) It is alsp essential to iron (Fe) utilization
and functions in enzymes for énergy production, connective tissue formation, and
pigmentation (Venugopal and Luckey 1978). Excess Cu ingestion leads to accumulation

if tissues, especially in the liver. High levels of Cu modify hepatic metabolism (Brooks

1988), which may lead to inability of the liver to store and excrete additional Cu. When
liver concentration exceeds a certain level, the metal is released into the blood, causing
hemolysis and jaundice. High Cu levzls also inhibit essential metabolic enzymes
{Demayo et al. 1982). Toxic symptoms appear when the liver accumulates 3. to 15 times
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the normal level of Cu (Demayo et al. 1982).

Although the exact mechanism of toxicity is not known, the following mechanisms have .
been proposed: formation of stable inhibitory complexes with cytochrome P-450 (Wiebel

et al, 1971); impairment of function of NADPH-cytochrome ¢ reductase and alteration of

mixed function oxidations (Reiners et al. 1986); and inhibition of heme biosynthesis

(Marteil 1981). Intranuclear inclusions may act as a detoxifving mechanism where Cu is

complexed by protein ligands, protecting cytoplasmic organelles (Demayo et al. 1982).

Ruminants are the most sensitive mammal species to Cu toxicosis. Young animals retain
more dietary Cu than older animals and are more sensitive to Cu toxdicity (Venugopal and
Luckey 1978).

Lead

Lead does not biomagnify to a great extent in food chains, although accumulation by
plants and animals has been extensively documented (Wixson and Davis 1993, Eisler
1988b). Older organisms typically contain the highest tissue Pb concentrations, with the
majority of the accumulation in the bony tissue of veriebrates (Eisler 1988b).

Predicting the accumulation and toxicity of Fb is difficult since its effects are influenced
to a very large degree, relative to other metals, by interactions among physical, chemical,
and biclogical variables. In general, organolead compounds are more toxic than
inorganic Pb compounds, and young, immature oiganisms are most susceptible to its
effects (Eisler 1988b). In piants, Pb inhibits growth by reducing photosynthetic activity,
mitosis, and water absorption. The mechanism by which photosynthetic activity is
reduced is attributed to the blocking of sulfhydryl groups, inhibiting the conversion of
coproporphyrinogen to proporphyrinogen (Holl and Hampp 1975). , ; .

The toxic effects of Pb on aquatic and terrestrial organisms are extremely varied and
include mortality, reduced growth and reproductive output, blood chemistry alterations,
lesions, and behavioral changes. However, many effects exhibit general trends in their
toxic mechanism. Generally, Pb inhibits the formation of heme, adversely affects blood
chemistry, and accumulates at hematopoietic organs (Eisler 1988b). At high
concentrations near levels causing mortality, marked changes to the central nervous
system occur prior to death (Eisier 1988b).

Plants can uptake Pb through surface deposition in rain, dust, and soil, or by uptake

through the roots. The ability of a plant to uptake Pb from soils is inversely related to

soil pH and organic matter content. Lead can inhibit photosynthesis, plant growth, and

water absorption. . -

‘Mercury

Mercury (Hg) may be present in the environment in a number of forms. In all inorganic

forms, Hg™ is the toxic species. The most toxic and bioavailable forms of Hg are

organomercury compounds, which are highly stable and lipophilic, accumulating in food

chains. Mercury can becomie methylated biologically or chemically. Microbial.

methylation of Hg ocenrs most rapidly under anaerobic conditions, common in wetlands

and aquatic sediments. The majority of Hg detected in biological tissues is present in the

form of methylmercury (Huckabee et al. 1979). B ] ] . .
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A Mercury has no known biological function, and its presence in biological systems

appears to result in undesirable effects. AIl Hg compounds interfere with thiol
. metabolism in organisms, cansing inhibition or inactivation of proteins containing thiol

ligands and uitimately leading to mitotic disturbances (Das et al. 1982, Elhassani 1983).
Mercury also binds strongly with sulfhydryl groups. Phenyl- and methylmercury
compounds are among the strongest known inhibitors of cell division (Birge et al. 1979),
In mammals, methylmercury irreversibly destroys the neurons of the central netrvous
system. Eisler (1987a) reports that juvenile life stages are most susceptible fo acute
effects of Hg exposure. In fish, acute exposure results in impaired respiration, -
sluggishness, and loss of equilibrium (Armstrong 1979).

Mercury is a potent neurotoxin, resulting in impaired muscular coordination, weight loss.
and apathy in birds, mammals, and fish (Eisler 1987a). Other reported effects include
histopathological changes, changes in enzyme activity levels, mutagenicity,
teratogenicity, and reproductive impairment. Mercury, especially methylmercury, is
known to concentrate in biological tissues and magnify through the food chain,

Mercury can exist in three oxidation states: elemental Hg (Hg"), mercurous ion (Hg,™),
and mercuric ion (Hg™). The mercuric fon is the most toxic inorganic chemical form
(Clarkson and Marsh 1982). Methyimercury (MeHg) is the most hazardous form of Hg
due to its high stability, its lipid solubility, and ability to penctrate membranes in living
organisms (Beijer and Jernalov 1979).

For all organisips tested, early developmental stages were most sensitive to toxic effects
of Hg. Organomercury corapounds, especially methylmercury, were more toxic than
inorganic forms. In aquatic organisms, Hg adversely affects reproduction, growth,
behavior, osmoregulation and oxygen exchange. At comparatively low concentrations in
birds and mammals, Hg adversely affects growth and development, bghavior, motor
coordination, vision, hearing, histology, and metabolism. In mammals, the fetus is the
most sensifive life stage (Eisler 1987). ,

257 ... Nickel

Pure nickel (Ni) is a hard, white metal that is usually used in the formation of alioys
(such as stainless steel), Nickel is found in the environment as oxides or snlfides.
Nickel may be released into the environment through mining, oil-burning power plants,
coal-burning power plants, and incinerators. Nickel will attach to soil or sediment
particles, especially those containing Fe or manganese (Mn). Under acidic conditions, Ni
may become more mobile and seep into the groundwater. The typical Ni concentration
reported in soils is from 4 - 80 milligrams per kilograms (mg/kg). The speciation and
‘physicochemical state of Ni is important in considering its'behavior in the environment
and its availability to biota. o I B
258 . Zinc'’
Zinc {Zn) is éssential for normal growth and reproduction in plants and animals and is
L regulated by metallothioneins. Metallothioneins act as temporary Zn storage sites and aid

in reducing the toxicity of Zn to both vertebrates and invertebrates (Olsson et al. 1989).
Zinc i$ riét known to magnify in food chams because it is regulated by the body and
- excess Zn is eliminated.

Zinc has its primary metabolic effect on Zn-dependant enzymes that regulate the
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biosynthesis and catabolic rate of ribonucleic (RNA) acid and deoxyribonucleic acid A
(DNA). High Jevels of Zn induce Cu deficiency and interfere with metabolism of . .
calcium (Ca) and Fe (Goyer 1986). The pancreas and bone seem to be the primary

targets of Zn toxicity in birds and mammals. Pancreatic effects include ¢ytoplasmic

vacuolation, cellular atrophy, and cell death (Lu and Combs 1988, Kazacos and Van

Vieet 1989). Zinc preferentially accumulates in bone, and induces osteomalacia (a

softening of bone caused by a deficiency of Ca, phosphorus and other nnnerals{) (Kaji et

al. 1988). Gill epithelinm is the primary target site in fish. Zinc toxicosis results in

destruction of gill ep1the11um and tissue hypoxia (Spear 1981),

. Polycyclic Aromatic Hydrocarbons

Acute and chronic exposure to carcinogenic PAH compounds is known to resuft in the

destruction of bone marrow and lymphoid tissues, negative gametogenic effects. kidney i
damage, and changes in intestinal and respiratory cp1the11a (Lee and Grant 1981; US. . . ..
EPA 1980b). Application of some PAHs to the skin of mammals canses the destmctton

of sébaceous glands, hyperplasia, hyperkeratosis, and ulceration (U.S. EPA 1980b). o
Newborn mice exposed to PAHs may die from acute or chronic wasting disease, develop
thymomas, and suffer from serions damage 1o the thymus (U.S. EPA 1980b). PAH
compounds have also been associated with oocyte and follicle destruction in mouse . -
ovaries (Ward et al. 1985). -

PAH carcinogens generally transform cells by genetic injury, The parent PAH

compound is metabolized by the mixed-function oxidase pathway to a reactive

intermediate, which can in tum bind with cellular macromolecules (Dipple 1985, Ward

et al. 1985). This binding of metabolic intermediate reactive compounds to DNA, RNA,

and other ceilular proteins is believed to result in cell transformation, and induction of o
tumors (Eisler 1987b). Difference in species sensitivity to PAH carcinogens is a funcuon ) .
of the activity of the mixed-function oxidase pathway. These differences have a direct -

effect on the rate at which potential cancer causing reactive intermediates are converted
into their unreactive forms (Campbell et al. 1983; Miranda and Chlabra 1980; Neff 1979:
U.8. EPA 1980b).

The tumorigenic activity of these compourids tends to increase with increasing molecular
size (Dipple 1985; Neff 1979; U.S. EPA 1980b). This activity has also been observed to
increase with increasing alkyl substitution on the carbon rings of the molecu]esm(Elsler
1987b). However, if alkyl additions are longer than two carbon chains, the tumorigenic
activity decreases (Eisler 1987b). This decrease is presumably due to size-limited PAH
compound transport across cell membranes (Eisler 1987b). It appears that unsubstituted
PAH compounds do not accumnulate in mammal adipose tissue even though they are
highly lipid soluble. This is probably due to their rapid metabolism (U.S. EPA 1980b).

Another consideration in PAH toxicity to mammals is that many chemicals (including
other PAHs) are known to modulate the action of carcinogenic PAHs (Eisler 1987b).

This alteration occurs in one of three main pathways. The first major pathway accurs
when the addition of a second chemical decreases the activation (increases
detoxification) of the carcinogenic PAH. A second pathways occurs when the chemical
binds to the carcinogenic PAH, preventing it from reaching key targets in the cell such as
DNA. The third pathway is competitive antagonism between the two chemicals
(DiGiovanni and Slaga 1981). In most situations where ervironmental PAH pollution is
observed, the PAHs are present in complex mixtures that vary from one sampling site to
the next. Understanding the toxicity of PAHS is exiremely difficult under normal field
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' conditions.

. : 2.5.10 _Polychlorinated Biphenyls

A variety of PCB-induced toxic effects have been observed in mammals. Mink are
particularly sensitive to dietary PCB levels (Aulerich et al. 1985). Anorexia, weight foss,
lethargy, enlarged livexs, and imtestinal discharge of blood have been noted in exposed
mink (Eisler 1986b). Placental and mammary transfer of PCB has been shown to be a
‘direct route of PCBs between mother and young. PCB exposure can lead to behavioral
disorders, specifically in sleep/wake cycles, and in animals that hibernate or aestivate (
Montz et al. 1982; Sanders and Kirkpatrick 1977). Negative effects of PCBs on
metabolism, thyroid control, ATPase .actmty, oxidative phosphorylation, steroid
hormone activity, 1mmumty, and vitamin A pathways have been noted (Safe 1984;
1J.S.EPA 1930a).

PCB toxicity il mammals is highly variable. While some PCBs are extremely toxic, and
can produce death and cause reproductive failure in very low levels, others appear to
produce few, if any, toxic fesponses (Eisler 1986b). Toxic responses to PCBs are highly
species specific. Mink are highly susceptible to PCB toxicity, while closely related
mammmals, such as the Enropean ferret, are more resistant (Eisler 1986b). Younger
mamrnals appear to be more susceptible to PCB poisoning than adults (Eisler 1986h)
Mutagenic, carcinogenic, and teratogenic effects of PCB exposure have been observed,
with mutagenic activity appearing to increase with increasing chlorination of the PCB
molecule (Eisler 1986b). ' ' L

As with mammals, there is also a great degree of variability among different bird speciés
in response to PCBs. In sensitive species, normal patterns of growth, behavior,

: reproduction, and metabolism may be altered. Liver concentrations of PCBs are
‘generally highest in piscivorous birds, followed by birds that feed on other smalls bird
and mammals, birds that feed on worms and insects, and herbivorous or seed eating
birds, respectively (NAS 1979).

2.5.11 Carbon Disulfide

Impure CS2 isa ycliomsh 11qu1d wrth an unpleasant odor. It evaporates at room
temperature and is heavier than air. Carbon disulfide is used in the production of rayon,
cellophane, and carbon tetrachloride and is used to solubilize fats, rubber, phosphorus.

and suifur. The release of CS; into surface waters (in an effluent stream) is likely to

paItltmn ifito the atmosphere as the result of a high ratio of vapor pressure to solubility.
In addition, CS, is not expected to adsorb to sediment due to its low K value. However,

because of its low affinity for soil, it may be transported into groundwater from spills.

Carbon disulfide is rapidty absorbed via inhalation, oral, and dermal routes, It is then
distributed throughowm the body. Because of it lipophilic namre, it is distributed in
organs such as the brain and liver. This compound reaches equilibrium rapidly across a
wide range of doses and exposure durations.

| The primary unpact of CS2 exposure is to the nervous system, Nenro-physiclogical and
behavioral effects have been reported in both humans and animals exposed to CS,.
There is no definitive evidence that this cnmpound canses cancer (in humans) (ATSDR
1985). . - o
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Selection of Assessment Endpoints - ST - : S —

Previous data collected at the site, the preliminary risk assessment and a site reconnaissance
allowed for the selection of assessment endpoints that corresponded to the habitat types present at
the Aviex Fibers Site. The site is composed of a variety of habitats including forested and old- -
field uplands, wetlands, basins, and the river. A variety of birds, mammals, and fish may use the -
site for feeding and nesting. Therefore, the assessment endpoints focused toward these faunal
groups. Viability of terrestrial, avian, and agnatic populations and organism survivability were
selected as assessment endpoints for this risk assessment. Listed next are the specific assessment
endpoints selected for this ecological risk assessment.

Seven assessmient endpoints were chosen to evaluate the risk of exposure to contaminants at the
Awvtex Fibers site:

1) protection of benthic invertebrate communities to maintain species diversity and nutrient
cycling {trophic structure), to provide a food source for higher level consumers, and to insure that
contaminant levels in benthic invertebrate tissues are low enough to minimize the risk of

. bioaccumulation and/or other negative toxic effects in higher trophic levels.

2) protection of fish communities to insure that exposure to and ingestion of contaminants by
forage fish does not have a negative impact on growth, survival, and reproductive success of
forage fish species. Additionally, to insure that contaminant levels accumulated in forage fish
tissues ate low enough to minimize the risk of accumulation and negatwe effect in Ingher trophic B
levels. = _. Ll - , : R

3) protection of piscivorous birds to insure that ingestion of contaminants in forage fish does not
have a negative impact on growth, survival, and reproductive success.

4) protection of worm-eating birds to insure that ingestion of contaminants in earthworms does not
have a negative impact on growth, survival, and reproductive success. The second part of this
assessment endpoint is to insure that the accumulation of contaminants in soil invertebrates
{earthworms) does not have a negative impact on growth, survwa], and reproducuve success of
soil invertebrates. - e

5 protect.ion"of carnivorous birds to insure that ingestion of contaminants in prey does not have a
negative impact on growth, survival, and reproductive success,

6) protection of carnivorous mammals to insure that ingestion of contaminants in prey does not
have a negative impact on growth, survival, and reproductive success.

7) protection of ommivorons mammmals to insure that ingestion of contaminants in forage does not
have a negative impact on growth, survival, and reproductive success, to provide a food source for
higher level consumers, and to insure that contaminant levels in omnivore tissues are low enough
to minirmize the risk of bioaccumulation and/or other negative toxic effects in higher trophic

levels. - , e o . : -

Production of Testable Hypotheses

The testable hypotheses are specific risk questions that are based on the assessment endpoints.
Based on the mechanism of contaminant toxicity, the number of complete exposure pathways that
may exist for an assessment endpoint, or other factors, Lhere may be more than one question for
each assessment endpoint. :
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2.8

" Lines of Evidence

] .
Are levels of site contaminants in sédiment (from the basins and the river) sufficient to cause
adverse alterations to the structure and/or function of the benthic community, at either the
population or community level? In addition, are tissue concentrations of contaminants sufficient
to cause alterations in the structure and/or ﬂmc‘uon of the benthic community?

Are levels of site contaminants in sediment sufficient to cause adverse effects on the fishery

resources that utilize the site? In addition, are the tissue concentrations of contaminants sufficient =

10 cause alterations in the structure and/or function of the ﬁsheries community?

Are levels of site contaminants in sedlmem and forage fish (from the basins and the river)
sufficient to causé advérse effects on the long-term health and reproductive capacity of
piscivorous birds that utilize the site?

Afe levels of site contaminants in soil and forage (earthworms) sufficient to cause adverse effects

- on the long-term health and reproductive capacity of worm-eating birds that utilize the site? The

second part of this hypothesis i5 to determine if the levels of site contaminants in soil are
sufficient to cause adverse eﬁects on the health and reproductive capac:tv of soil invertebrates
(earthworms). ‘

Are levels of site contaminaats in soil and forage (small mammals) sufficient to cause adverse
effects on the long-term health and reproductive capacity of carnivorous birds that utilize the site?

Are levels of site contaminants in soil and forage (small mammals) sufficient to cause adverse
effects on the long-term health and reproductive capacity of carnivorous mammals (e.g., red fox)
that utilize the site? In addition, are levels of site contaminants in sediment and forage (fish and
small mammals) sufficient to cause adverse effects on the long-term health and reproductive
capacity of carnivorous mammals (e.g., mink) that utilize the site?

Are levels of site contaminants in sediment and forage (clams and fish) suﬂ"mem to cause adverse
effects on the long-term health and reproductive capacity of omnivorous mammals (e.g., raccoon)
utilizing the site? In addition, are tissue concentrations of contaminants sufficient to canse
alterations in the structure and/or function of the mammal community?

As stated previously, assessment endpoints may have more than one measurement endpoint: For -
those assessment endpoints having multiple measurement endpoints, a weight-of-evidence
approach allows the results of the measurement endpoints to be integrated into a single

conclusion, A weight-of-evidence evaluation implies that there are multiple lines-of-evidence, but
nat all lines-of-evidence have equal streqgth. When multiple lines-of-evidence for a particular
assessment endpoint lead to the same conclusion, there is an implied weighing and the level of
confidence increases in the risk estimate. I mmltiple lines penerate apparent conflicts, then the
weights relative to the mechanisms of toxicity will be used in evaluating the level of confidence in
the risk estimate, For this risk assessment, the followmg lines-of-evidence (in order of increasing
relative strength) were identified: =~ . .. _,. . ..

For assessment endpaint 1, protection of the benﬂuc mvertebrate community structure and
function, there are three lines of evidence:

1) comparison of the tissue concentrations (fingernail clams) with indicators of organism health
2) toxicity test results [amphipod and chironomid (in both the basins and the river sediment;
daphnid for the basin water)]
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3) evaluation of the benthic macroinveriebrate population/community structure

For assessment endpoint 2, protection of the fish populations and commmunities from direct
toxicity and reproductive impairment, there are four lines of evidence:

1) comparison of the sediment concentration to literature-based effects levels

2) food chain exposure models [ingestion of forage fish (redbreast sunfish) by a camivorous fish
{smallmouth bass)]

3) comparison of the tissue concentration to literature-based effect levels [fissue concentrations in
redbreast sunfish (the river) and carp (on-site basins)]

4) toxicity tests [fathead minnow (in the basins)]

For assessment endpoint 3, protection from direct toxicity effects and Teproductive impairment of

piscivorous birds utilizing the site, there is one line of evidence:

1) food chain exposure model [ingestion of a forage fish (redbreast sunfish or carp) by a
piscivorous bird (kingfisher)]

For assessment endpoint 4, protection from direct toxicity effects and reproducuve impairment of
worm-eating birds utilizing the site, there is one lire of ewdencc

1) food chain exposure model [ingestion of soil invertebrates (earthworms) by a carnivorous bird”
(woodcock}]

Additionally, for assessment endpoint 4, protection from direct toxicity effects and reproductive
impairment of the terrestrial invertebrate population, there are three lines of evidence:

1) comparison of the soil concentration to literature-based effect levels

2) comparison of the tissue concentration to literature based effect levels (tissue concentrations in

earthworm)
3) toxicity tests {earthworm exposure to soil)

For assessment endpoint 5, protection from direct toxicity effects and reproductive impairment of
carnivorous birds utilizing the site, there is one line of evidence:

1) food chain exposure model [ingestion of small mammals by a carnivorous bird (red-tailed
hawlk)]

For assessment endpoint 6, protecuon from direct toxicity effects and reproductive 1mpa.1rment of

carnivorous mammals utilizing the site, there is one line of evidence:

1) food chain exposure model (ingestion of small mammals by carnivorous mammal (red fox) and
ingestion of fish/small mammals by a piscivorous mammal (mink)]

For assessment endpoint 7, protection from direct toxicity effects and reproductive impairment of

omnivorous mammals utilizing the site, there are three lines of evidence:

1) comparison of the sediment (or soil) concentration to literature-based effects levels
2) comparison of the tissue concentrations (small mammals) with indicators of organism health
3) food chain exposure model [ingestion of clams and fish by an omnivorous mammat (raccoon)]
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2.9 . Conceptual Model

. : , The conceptual model relies on contaminant and habifat characteristics to identify critical
exposure pathways to the selected assessment endpoints. For example, contaminants in the soil

‘may come in contact with subsurface (earthworms) and above-ground terrestrial receptors (small
mammals) inhabiting the wooded, wetland, and open field areas of the site. Subsurface
terrestrial receptors in these areas may be exposed to site contaminants through direct contact with
the soil, and in some cases, the intentional ingestion of soil. Above-ground terrestrial receptors
may be exposed to contaminants throngh direct contact with the soil, the ingestion of subsurface
terrestrial organisms, the ingestion of other above-ground terrestrial receptors, the incidental .
ingestion of spil adfiered to food fiems, and the intentional ingestion of surface water from any of
the on-site 5uifice drainages or open water bodies. o : " '

Listed below are the pathways that are evaluated in this risk assessment.

L Benthic invertebrates : o
a) Diréct exposure to sediment T
" b Direct exposure to water
1L . Soil Invertebrates
a) Direct exposurg tosoil "
. Forage fish )
a) Direct exposure fo water

b)  Direct exposure to sediment

Iv. Carnivorous ﬁsh

a) Ingestion of forage fish
. b) Incidental ingestion of sediment
V. Piscivorous bird - -
. a) " Ingestion of forage fish o
b) Incidental ingestion of sediment
¢) ~ Incidental ingestion of water

VL Worm-eating bird ,
a) . Ingestion of earthworms
b) Incidental ingestion of seil

VII.  Carnivorous bird .
a) Ingestion of small mammals
b) Incidental ingestion of scil

VIII.  Carnivorous marmmal l

a)  Ingestion of §fall mammals
b)  Incidental ingestion of spil
X, Ompivorousmammal .. . . ... . . .-

a) “Ingestion of forage fish
b) Ingestion of clams
¢}~ Incidental ingestion of sediment

‘ . dy Inctdental ingestion of water
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X Piscivorous mammal ‘ o
a) Ingestion of forage fish o - .
by Incidental ingestion of sediment , N ' .
) Incidental ingestion of water -

Selection of Measurement Endpoints

Measurement endpoints are “measurable ecological characteristics that are related to the valued
characteristics selected as assessment endpoints. Measurement endpoints should be linked to the
assessment endpoints by the mechanism of toxicity and the route of exposure (e.g., the conceptual
model). Measurement endpoints are used to derive a quantitative estimate of potential effects. and
form a basis for extrapolation fo the assessment endpoints (UJ.S. EPA 1997)."

Measurement endpoints were selected on the basis of potential presence of receptors on site, and
the potential for exposure to contaminants of concern. The availability of appropriate toxicity
information on which risk calculations counld be based was also an important consideration.
Endpoints selected were determined to be representative of exposure pathways and assessment
endpoints identified for the site.

Next is a list of specific measurement endpoints that correspond to the assessment endpomts
identified in Section 2.6.

Assessment Endpoint No. 1 - Protection of benthic invertebrate communities to maintain species

diversity and nutrient cycling (trophic structure), to provide a food source for higher level

consumers, and to insure that contaminant levels in benthic invertebrate tissues are low enoughto . ... _. -
minimize the risk of bicaccumulation and/or other negative toxic effects in higher trophic levels. '

Measurement Endpoints .

To evaluate the structure and fimction of the benthic community, benthic
macroinvertebrates were collected from six locations on the Shenandoah River.
Colocated sediment samples were also collected and analyzed for target analyte list
(TAL) metals, PCBs, VOCs, grain size, and total organic carbon (TOC). The results of
these tests will be used to partially satisfy the objectives of Assessment Endpoint 1.

In addition, sediment was collected from each of these locations and tested using the
amphipod, Hyallela azteca and chironomid, Chironomus tentans toxicity tests. The
endpoints of these tests will be survival and growth. Sediment samples for toxicity ,
testing were also collected from several of the on-site basins {e.g., Sulfate Basins and Fly .
Ash Basins). The results of these tests will be used to pamally satisfy the objectives of
this assessment endpoint.

Fingernail clams {Sphaeridae) were collected from each of the benthic macroinvertebrate
stations. The tissue (soft tissue only) was analyzed for metals and PCBs. The
concentration of contaminants in the tissue will be compared to literature values

associated with adverse effects in order to partially satisfy the ob_]ecuves of Assessment
Endpoint 1.

Lastly, to determine the toxicity of the water in the on-site basins, toxicity tests were run
using a cladoceran, Ceriodaphnia dub:a The endpoints of these tests are survival and
reproductive success. - - _ . .
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Assessment Endpomt No. 2 - Protection of fish commmuues to insure that mgestmn of
contaminants by forage fish does not have a negative impact on growth, survival, and reproducuve
success of forage fish. Additionally, to insure that contaminant levels accumulated in fish tissues
are low enough to minimize the risk of accumulation and negative effect in higher trophic levels.

Measurement Endpoints

Fishery resources that utilize the site can be impacted by contaminants in two ways:
short-term toxicity to larvae and juveniles unhzmg the site; and long-term reproductive
effects on organisms exposed to contaminants as larvae or juveniles, The selected
measurement endpoint receptor species is the smallmouth bass, Levels of contaminants
measured in sediment and forage ﬁsﬁhr(redbreast sunfish, Lepomis auritus) will be used in
ingestion-based food accumulation models to determine the dose to the smallmouth bass,
Micropterus dalontiey and compared to a literature based LOAEL value to generate a
Hazard Quotient.

Redbreast sunfish were collected from five locations within the South Fork of the
Shenandoah River (Figure 2). The fish were analyzcd for TAL metals and
pesticides/PCBs (pest/PCBs). The results of the tissue analysis will be compared to
literature values to determine the effects to fish using the river. In addition, carp were
collected from Sulfate Basin No. 5. These fish were analyzed for TAL metals, and
Pest/PCBs. The results of these tissue concentrations will be used to determiine risk to
the fish by comparison to literature values.

Fathead minnow, Pimephales promelas, toxicity tests were used to determine the
toxicity of the water in the on-site basins, The endpoints of these tests were sumval and
‘growth.

Assessment Endpoint No. 3 -Protection of piscivorous birds to insure that exposure to
contaminant concentrations present in forage fi sh does not have a negatwe impact on growth,
survival, and rcproductwe Success.

Measurement Endpuints

A food chain accumulation model was selected to evaluate the risk to avian species
which use the site as a feeding area. The selected measnrement endpoint receptor species
is the belted kingfisher, Megacervie alcyon. Appropriate forage species [redbreast
sunfish (for the river) and carp (for the basins)] were identified as prey for the kingfisher.
A dietary dose will be calculated based on the ingestion of sunfish or carp. The
resulting dose will be compared to existing toxicity data for the kingfisher or a closelv
related species and a hazard quotient calculated.

Assessment Eandpoint No. 4 - Protection of worm-éating bir,ds to insure that ingestion of
contaminants in earthworms does not have a negative impact on growth, survival, and -
reproductive success. The second part of this assessment endpoint is to insure that the

‘accumulation of contaminants in soil invertebrates (earthworms) does not have a negahve impact
_on growth, survival, and reproducu\re success of soil Imenebrates

Measurement Endpoints

A food chain accumutation model was selected to evaluate the risk to wonn-eaﬁng birds
that use the site as a feeding area. The selected measurement endpoint receptor species is
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the American woodcock, Scolopax minor. Appropriate forage species (earthworms) )
were identified as prey for the woodcock. A dietary dose will be calculated based on the

ingestion of worms. The resulting dose will be compared to existing toxicity data for the .
wodeock or closely related species and a hazard quotient calculated. - - -

Edtthworm toxicity tests were used to defermine the effects of exposure to site soils on
the forage base. The endpoint of the tests were survival and growth. In addition, at the
completion of the test, the worms will be analyzed for TAL metals and PCBs. The
concentiration of these contaminants will be used to calculated a dose to the woodcock.

Assessment Endpoint No. 5 - Protection of camivorous birds to insure that ingestion of
contaminants in prey does not have a ncgatrve uupact on growth, survival, and rcproducuve

Measurement Endpoints

A food chain accomulation model was selected to evaluate risk to carmivorous birds that
nse the site as a feeding area. The selected measurement endpoint receptor species is the
red-tailed hawk. Buteo jamacierisis. Appropriate forage species (small mammals) were
identified as prey for the hawk A dietary dose will be calculated based on the ingestion
of small mammals. The resulting dose will be compared to existing toxicity data for the
hawk or closely related species and a hazard quotient calculated.

Assessment Endpoint No. 6 - Protection of carnivorous mammals to insure that ingestion of
contaminants in prey does not have a negatwe lmpact on growth, sumva.L and reproductwe

success. . _ : -
Measurement Endpoints .

A food chain accumulation model was selected to evaluate risk to carnivorous mammals
that use lhe site. The selected mcasurcment endpoint Teceptor species are the mink,

a model for camlvorous mammal), Appropriate forage species (small mammals and ﬁsh)
were tdentified as prey for the above receptors. A dietary dose will be calculated based
on the ingestion of small mammals or fish. The resulting dose will be compared to
existing toxicity data and a hazard quotient calculated.

Assessment Endpoint No. 7 - Protection of omnivorous mammals to insure that ingestion of
contaminants in forage does not have a negative impact on growth, survival, and reproductive
success, to pravide a food source for higher ievel consumers, and to insure that contaminant levels
in ompivore tissues are low enough to minimize the risk of bmaccumulatmn and/or other negative
toxic effects in higher trophic levels. :

Measurement Endpoints

A food chain accumulation model was selected to evaluate risk to omnivorous mammals
that use the site. The selected measurement endpoint receptor species is the raccoon,
Procyon lotor. Appropriate forage species (fish and clams) were identified as prey for
the raccoon. A dietary dose will be calculated based on the ingestion of clams and fish.
The resulting dose will be compared to existing toxicity information and a hazard
quotient calculated. '
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. ln addition, the tissue concentrations in the small matmmals will be compared to literature
. ' values to determine the risk to small mammals collected on the site.

2,11  Life History/Exposure Profile Information

Receptor species were selected from several trophic levels. Organisms which were likely to be
exposed to contaminants because of specific behaviors, patterns of habitat use, or feeding habits
were selected for evaluation in this risk assessment. The availability of appropriate toxicity
information o which risk calculations could be based was also an important consideration. The
terrestrial invertebrate receptor selected for this assessment is the earthworm, The terrestrial
vertebrate receptor species selected for this risk assessment are: mink, red fox, and raccoon. The

~ avian receptor species selected for this risk assessment are. American woodcock, red-tailed hawk,
and belted kingfisher. The aquatic vertebrate receptor species for this risk assessment are: fathead
minnow, redbreast sunfish, carp, and smallmouth bass. ‘The aquatic invertebrate receptors include

- C dubia to determine the exposure to water-borne contaminants and H. azteca,.C. tentans, and
fingernail clam to determine the exposure to sediment-sorbed coptaminants. These species were

. selected due to their presence on-site, their importance in the food chain, or their habitat location
on or near the site. The information presented in the follomng profiles will be used in the food
chain accumulation models. :

2.11.1 Earthworm (Eisenia foetida) as Representative of Terrestrial Invertebrates
Justification. .. . . 0 oo

Earthworms were selected as representative of terrestrial inwvertebrates due to their
feeding habits, ubiquitous distribution throughout many habitats and soil conditions, and

- importance in providing a food base for many small- to medium-sized predators. A diet
of detritus, microflora, and fhicrofaund, combined with direct contact with the
surrounding soil, presents a potential link between soil contaminants and soil-invertebrate
consumers. In addition, earthworms were obsen'ed in both the wooded and open field
areas of the Avtex Fibers Site.

Life Historv =~

- Earthworms feed on dead and decaying plant and animal remains and on free-living soil
microflora and microfauna. Their primary source of food is dead plant material,
especially plant litter. Next to food, their most important requirement is adequate
moistare. Water conservation mechanisms are poorly developed, respiration depends on -
diffusion of gases through the body wall which must be kept moist. Earthworms are
generally absent or rare in soils with very coarse texture, in soils with high clay content
in regions of high rainfall, and in soils with a pH of less than 4 (Lee 1983).

Earthworms are hermaphrodluc and most species teproduce by cross-fertilization,
although many species can also produce cocoons parthenogenetically. Sexual
reproduction cannot occur without a clitellum, ovaries, oviducts, and possibly the

ovisacs, but male organs are not essential. The population of an earthworm species at
any one time consists of young immniatare, well-grown immature (adolescent) mature, and
senescent individuals (Edwards and Lofty 1977).

Earthworms have several ways of surviving adverse environmental conditions such as

soil desiccation and ambient cold and heat. In terms of population survival, the cocoons
can Tesist desiccation and temperature extremes much more easily than mature
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individvals. Worms may also migrate to deeper soil or undergo states of inactivity untif ,
environmental conditions become favorable once again (Edwards and Lofty 1977). . . .

Some species of worms grow throughnut their lives by connnuaﬂy adding seg;men:ts
proliferated from a growing zone located just in front of the anus, Other species, such as

E. foetida, possess the adult number of segments upon hatching and increase in size '
withont increasing the number of segments. The life span of Eisenia foetida was

reported to be approximately 4.5 years under laboratory conditions ('Edwards and Loﬁ)
1977).

Exposure Profile C - '

Direct contact with contaminated soil is the primary route of exposure for earthworms in
this risk assessment. Survival and growth endpoints following exposure to site soils will

be used to evaluate risk to these organisms. Tissue residue analysis will also be —
conducted on the worms to determine exposure to higher trophic level organisms.

2.11.2 Raccoon (Procyon lotor) as Representative of Omnivorons Mammals

Justification .
The raccoon was selected as representative of a omnivorons mammal due 1o its dietary

composition, relative abundant distribution, and its known occurrence at the Avtex Fibers

Site. Its diet allows for the evalvation of contamination in Site sediment. In addition, the
concentration of contaminants found in forage fish tissue and clams will also provide an

accurate dose 1o the raccoon which allows for the evaluation of contaminants in the food

source, . s

Life History . ; .. - .

Raccoons are medium-sized omnivores and are abundant throughout North America. S
Raccoons prefer aquatic habitats, particularly hardwood swamps, flood plains, freshwater
wetlands, and salt marshes (Kaufmann 1982). Raccoons have also adapted well to
residential areas and fanmlands. Raccoons rely heavily on surface waters for foraging
and as a source of drinking water (Stuewer 1943). Raccoons are active primarily from o
dusk to dawn (Stuewer 1943) but will alter their activities to opportunistically feed on
whatever is available (Sanderson 1987). For example, raccoons living near a salt marsh
may become active during the day to take advantage of feeding opportunities during low
tide (Ivey 1948). Raccoons feed primarily on fruits, nuts, acorns, grains, insects, frogs,
crayﬁsh, and eggs (Palmer and Fowler 1975).

Raccoons in the southern regions of the United States are active year round (Goldman
1950). Adult raccoons are normally solitary but will come together for short periods of
time during mating (Kaufman 1982). Mating occurs from March to June in southern
areas and each male may mate with several females during each scason (Sanderson 1987,
Kaufman 1982), Young males are normally not sexually mature in the first breeding
season but rature Iater in the summer, while females mature in the first year (SanderSOn
1951).

The home range of 4 raccoon depends on the animal’s age, habitat, food resources, and
season (Sanderson 1987). Home ranges are typically a few hundred hectares (ha) but
ranges as large as a few thousand ha have been reported (Sanderson 1987). Population
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2.11.3

densities also depend strongly on the amount of resources in the area. Numbers of 0.1 to
0.2 animals per ha are common (Hoffman and Gottschang 1977).

Raccoons are found near every aquatic habitat. During the last 50 years raccoon
populations have increased greatly (Sanderson 1987). In Alabama, adult male raccoons .

“weighed up to 8.8 kilograms (kg) (mean 4,31 kg) while adult females can weigh up to

5.9 kg (mean 3.67 kg) (Johnson 1970). Adult raccoons weigh between 2 and 12 kg
(Nowak 1991), and consume 0.5 kg of food per day (Newell et al. 1987),

Raccoons feed primarily on fruits, nuts, acoms, grains, insects. frogs, crayfish. eggs
(Palmer and Fowler 1975). In a Maryland forested bottom land, the dietary composition
of raccoons during the summer was principly made up of insects (39 percent), wild
cherry (17 percent), blackberries (16 percent), crayfish (8 percent), snails (5 percent),
herptiles (5 percent), fish (2 percent), rodents (2 percent), com (1 percent), and trace

" amounts of Smilax, acorns and pokeberry (Llewellyn and Uhler 1952), At Washington

state tidewater area raccoons displayed the following dietary composition: molluscs,
mussels and oyster (44 percent), Crustacea, shrimp and crabs (25 percent), fish (9
percent), marine worms (20 percent), and Echiurida wormms (1 percent) (Tyson 1950).

‘The home range of a raccoon depends on the animal’s age, habitat, food resources, and .

season (Sanderson 1987). Home ranges are typically a few hundred hectares but ranges
as large as a few thousand hectares have been reported (Sanderson 1987). The home
range for adult male raccoon found in coastal Georgia raccoons is-approximately 65 ha

(+ 18 SE) while the home range for adult females in the same area is approximately 39 ha
(+ 16 SE) (Lotze 1979). Population densities also depend strongly on the amount of
resources in the area. Numbers of 0.1 to 0.2 animals per hectare is common (Hoffman -
and Goitschang 1977).

Exposure Profile | e

For the purposes of this risk assessment, a body weight of 2 kg, an ingestion rate of 0.5
kg/day, and a diet of 80 percent forage fish and 20 percent clams were assumed. A soil
ingestion rate of 9.4 percent of the diet has been reported for raccoons (Beyer et al,

1991). Multiplying the ingestion rate by 9.4 percent vields a sediment ingestion rate of
0.047 kg/day. A daily water ingestion rate of 0.18 Liters per day (L/day) was calculated
using an allometric equation derived by Calder and Braun (1983). '

Belted Kingfisher (Megaceryle alcyon) as Representative of Piscivarous Birds

The belted kingfisher was selected as representative of a piscivorous bird due to its
dietary composition, rélative abundant distribution, and likelihood of occurrence at the
Avtex Fibers Site. Their piscivorous diet allows for the evaluation of contamination in
both the basins and the river.

Life History

The belted kingfisher sa pigeon-sized, territorial bird that is the only kingfisher present
thronghout most of North America (Bull and Farrand 1977; NGS 1987). They inhabit
rivers, lakes, and estuaries and are often seen patrolling a favorite sheltered section of a
waterway for prey (NGS 1987). Food items include primarily shallow water fish,
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although crayfish, frogs, small snakes, salamanders, insects, crabs, and even mice maybe =~
consumed (Bull and Farrand 1977; Landrum et al. 1993). It is estimated that a pair of '
kingfishers with nearly fledged voung requires approximately 90 fish per day to feed .
their offspring and themselves (Landrum et al. 1993). . . - S

This species is solitary with the exception of the nesting season. Breeding times for this
species vary with locale. Unseasonably mild weather may initiate early nesting in the
lower United States. The presence of herbaceous cover and good fishing habitat are the
basis for the selection of breeding areas and nest sites. Nests consists of stream bank or
shoreline burrows and vary in length depending upon the soil texture. Although usually
near water, nests have been found up to 1.6 kilometers (km) away from water. A clutch
of six to seven eges are usnally laid between early April and mid-June. Incubation lasts
for 25 days with nest occupation for an additional 23 days. The fledglings remain near
the nest and juveniles disperse by mid-summer (Landrum et al. 1993).

Males generally do not readily leave their territories and will remain there throughout the
winter as long as ice does not impede fishing. Females typically migrate southward and
return to the same mate and nesting site every year. The likelihood of migration for both
males and females appears to depend on the severity of the winter (Landrum et al. 1993). _ .

Exposure Profile

Adult belted kingfishers weigh from 0.113 to 0.215 kg (Fry and Fry 1992). The lowest
reporied body weight of 0.113 kg was assumed for this risk assessment. Although the
home range of this species varies seasonally and is usually reported as kilometers of
shoreline (Landrum et al. 1993), the home range was assumied to be approximately 160
acres (DeGraaf and Rudis 1993).

The food ingestion rates for aduli kingfishers is estimated at 50 percent bady weight per . _
day (BW/day)(U.S. EPA 1993). Based on a food ingestion rate of (. 113, this calculates ’
t0 an ingestion rate of 0.06 kg/day.

A water ingestion rate of 0.11 g/g BW/day is estimated for this species (U.S. EPA 1993).
To €xpress this value in units of g/day, the water ingestion rate was multiplied by the

lowest reported body weight, 113 g, to yield a water ingestion rate of 12.43 g/day [12.43
milliliters per day (mL/day)].

Belted kingfishers are reported to consume fish ranging in size from 25 to 178
millimeters (mm) in length (Sayler and Langler 1946). In keeping with the conservative
approach of this risk assessment, the amount of sediment entrained in fish 178 mm long
was predicted. The standard weight of a 178 mm bluegill was calculated to be 122.6 g
based on the following algorithm relating length to-weight (Hillman 1982):

log Weight (g) = -5.374 + 3.316 log Length (mm)
An incidental sediment ingestion rate could not be identified for the belted kingfisher.
To éviluate this exposure pathway, a model was developed that predicted the amount of
sediment which may be entrained in the digestive system of a fish, the bluegill (Lepomis
machrochirus). This was assumed to be the primary mechanism by which a piscivorous
bird such as the belted kingfisher may incidentally ingest sediment.

A study evaluating the stomach contents of 153 bluegills reported an average content of
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2.11.4

detritus and sediment to be 9.6 percent of the total diet (Kolehmainen 1974). A daily
food ingestion rate of 1.75 percent of the body weight per day has been reported for the
bluegill (Kolehmainen 1974). This provides a predicted intake rate of 2.15 g of food per
day fora 122.6 g fish. If a conservative assumption is made that 9.6 percent of the food
ingested is entirely sediment, it can b(‘ predxcted that a fish of this size may contain (0.206 .
gof sedJment in its digestive system, = ~

For the purpose of this model, it was ass&mcd that the level of sediment contained in the
digestive Syster of a fish remains constant over time. This value (0.206 g) was divided
by the predicted fish body weight (122.6 g) to express sediment entrained in fish
d1gesnve systems in units of grams of sediment per gram of fish body weight. This
provided a value of 0.0017 g sediment/g body weight. When this valae is multiplied by
the food ingestion rate of the belted kingfisher (60 g/day), the predicted sediment
ingestion rate for the kingfisher is 0.1 g/day.

American Woodcock (Scolopax minor) as Representative of Worm-Eating Birds

Justification : .

Justification

The American woodcock was selected as representative of a worm-eating bird dué toits -
dietary composition, relative abundant distritartion, and likelihood of occurrence at the

. Aviex Fibers Stte. Is diet allows for the evaluation of contamination in site soils. In

addition, the concentration of contaminamts found in earthworm tissue will also provide
an accurate dose to Lhe woodcock W]JJCh allows for the evaluauon of conta.mmants in the
food” soutce ’ .

Life History

Woodcock prepare a nest in a slight depression on the ground using dry leaves to form a
lining. The eggs are a pale color with spots of reddish-brown or gray. The young are
able to run soon after hatching and may be carried by the female to and from feeding
areas. Woodcocks eat mostly worms, grubs, and insects (Thorburn 1989). The
woodcock is similar in size to a bobwhite and the average length is 11 inches (from the
tip of the bill 1o the tip of the tail).

The woodcock is widespread east of the plains, from Canada to the Gulf States. It
inhabits wet thickets and brushy swarnps (Peterson 1986).

Exposure Proﬁle

- An adult woodcock weighs 165 g and consumes 83 g of food per day. The diet of the
" American woodcock consists almost exclusively of earthworms and other terrestrial
-invertebrates (Ehrlich et al, 1988, Sheldon 1967, U.S. EPA 1993). Plant material (seeds,

fruit) is also occasionally consumed by the woedoock (U.S. EPA 1993). An incidental
soil ingesfion rate of 9 percent of the diet is reported [7.5 g of soil per day (Beyer et al.
1994)]. Home range size of a woodcock is 45 acres (Wilson 1982).

For the purposes of this risk assessment, a body weight of 165 g, an ingestion rate of 83 .
g/day, and a diet of 100 percent earthworms were assumed. In addition, an incidental
soil ingestion rate of 7.5 g/day was used.
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2.11.5 Red-tailed Hawk (Buteo jamaciensisy as Representarive of Carnivorous Birds,

Justification ; .

The red-tailed hawk was selected as representative of a carnivorous bird due to its dietary _
composition, relative abundant distribution, and likelihood of occurrence at the Avtex
Fibers Site. Its diet allows for the evaluation of contamination in site soils. In addition,
the concentration of contaminants found in small mammal tissue will also provide an
accurate dose to the red-tailed hawk which allows for the evaluation of contaminants in
the food source. - '

Life History

Red-tailed hawks are the most common and widespread American Butee (Bull and
Farrand 1977). Their habitat is highly variable, but they are commonly found in waoded
areas near open land. They also inhabit plains, prairie groves, and deserts in the western
United States (NGS 1987). This species is absent, however, from tundra, and rare in
extensive unbroken forest. An opportunistic feeder, the red-tailed hawk hunts from a
perch or on the wing for food items such as small mammals (e.g., mice, chipmumks,
rabbits), birds (usually ground-dwelling species), reptiles, insects, and occamonally, prey
species that are too heavy to lift off the ground (Burton 1989). -

The breeding season starts with aerial courtship displays, commonly followed by mating
on a perch and nest-building by both sexes. Nests are placed in tall trees, high rock
ledges, or tall cacti and are often refurbished annually for use in consecutive years,
Incubation of two to three eggs is carried out by both sexes and lasts for approximately _
30 days. The young are able te feed themselves at 4 to 5 weeks and fledge in about 45

days (Bull and Farrand 1977; Burton 1989). T .

Exposure Profile

Adult male and female red-tailed hawks are reported to weigh 960 g and 1,235 g,
respectively (DeGraaf and Rudis 1983; U.S. EPA 1993). Home ranges vary from 148.26
to 395.36 acres (Kirkwood 1980). The lowest reported bod}r welght of 0.960 kg was
used for this risk assessment. ,

The diet of a red-tailed hawk consists of mammals, birds, reptiles, and insects which vary
in importance with season and availability (U.S. EPA 1993). Food ingestion rates are
reported to range from 136 to 400 p/day (Kirkwood 1980). The highest reported food
ingestion rate of 400 p/day was$ assumed for this risk assessment. A water ingestion rate
of approximately 0.059 g/g BW/day has been estimated for this species (U.S. EPA 1993).
To express this value in units of g/day, the water ingestion rate was multiplied by the
lowest reported body weight of 960 g to yxeld a water ingestion rate of 56.64 gfd.ay

(56.64 mL./d.ay)

A soil ingestion rate for the red-tailed hawk could not be found in the literarure;
therefore, the amount of soil predicted to be entrained in the digestive tract of a white-
footed mouse was used to calculate this value. A soil ingestion rate of less than 2 percent
of the total diet has been reported (Beyer et al. 1994) for the white-footed mouse. From
this value, a conservative soil ingestion rate of 1.9 percent of the total diet was assumed
for the white-footed mouse. To expréss this value in units of g/day, the soil ingestion

rate of 1.9 percent was multiplied by the food ingestion rate of the white-footed mouse
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2.11.6

Justification = -

_ Life History

(4.50 g/day) (U.S. EPA 1993) to yield a soil ingestion rate of 0.09 g/dav. This value was
assumed to represent the amount of soil entrained in the digestive tract of the white-
footed mouse that remains constant over time. To express 0.09 g in units of grams of soil
per gram of monse body weight, this value was divided by the lowest reported body
weight (13 g) of the white-footed mouse (Merritt 1987) to yield a value of 0.007 g/g BW.
This value was then multiplied by the food ingestion rate of the red-tailed hawk (400
g/day) to vield a soil ingestion rate of 2.8 g/day.

Red Fox (Vulpes vulpes) as Represeniative of Camivorous Mammals

The red fox was selected as représent.'it'tve of a carnivorous mammal due to its dietary
composition, relative abundant distritbuition, and likelihood of occurrence at the Avtex
Fibers Site. . Its diet allows for the evaluation of contamination in site soils. In addition,
the concentration of contaminants founid in small mammal tissue will also prcmde an
accurate dose to the red fox which allows for the evaluation of contaminants in the food
source,

. Red fox inhabit open meadows, ditch banks, field and wood edges, fencerows, stream
and lake borders, and farmlands (Hoffmeister 1989; Jones and Bimey 1988; Merritt

1987). With the exception of the breeding season, red fox have no permanent horne but
sleep on the gronund (Schwartz and Schwartz 1981). " A den, usnally modified from an
existing woodchuck or fox den, is dug during the breeding season and exceptionally cold
winters (Barbour and Davis 1974). These scent-marked dens have multiple rooms,
entrances, and trails leading to and from hunting areas (Schwartz and Schwartz 1981). In
addition to their dens, both males and females will defend their scent-marked hunting
territory from intruders (Jones and Bimey 1988).

The red fox is primarily an opportunistic carnivore, consuming food items such as
rabbits, opossums, muskrats, skunks, rodents, birds, eggs, carrion, invertebrates, snakes,
and frogs (Barbour and Davis 1974; Merxitt 1987). Some vegetable matter such as fruits
and nuts are aiso consumed when in season (Jones and Birney 1988). During times of

" abundant food supply, the red fox will bury surplus food to return to for consumption at a

later time {(Schwartz and Schwartz 1981}.

Male and female foxes pair for life, remaining together from midwinter to summer.
Females bear one litter per year usually between March and April (Merritt 1987).
Gestation periods last from about 49 1o 56 days, with most averaging 53 days (Schwartz
and Schwartz 1981).. The pups are weaned at about 60 days, leave the den in the antumn,
and are sexually mature by their first winter (Merritt 1987). Natural predators of the red
fox are few but include large hawks and owls, and possibly coyotes (Merritt 1987;
Schwartz and Schwartz 1981). Red fox may 11ve from 51x to ten years in the wild

'(Schwartz and Schwartz 1981).

Exposure Profile

| Adult red fox weigh from 2.7 to 7 kg fBarbour and Davis 1974; Jones and Birney 1988},

Home ranges vary from 245 {o 1,235 acres (Mermmitt 1987).
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The food ingestion rates of the red fox range from 0.069 g/g BW/day fora nonbrecdmg i
adult, 10 0.16 g/g BW/day for a juvenile (U.S. EPA 1993). The water ingestion rate for

an adult red fox is estimated to be approximately 0.086 g/g BW/day (U.S. EPA 1993), .
To express these vaines in units of g/day, the highest reported food ingestion rate of 0.16
8/g BW/day and the water ingestion rate of 0.086 g/g BW/day were multiplied by the
lowest reported body weight of 2.7 kg (2,700 g) to yield a food ingestion rate of 432 B
g/day and a water ingestion rate of 232.2 g/day (232.2 mL/day). ’

A soil ingestion rate of 2.8 percent of the total diet has been reported (Beyer et al. 1994)
for the red fox. To express this value in units of g/day, the soil ingestion rate of 2.8 = ..
percent was multiplied by the food mgestwn rate of 432 g/day to yield a soil ingestion ,
rate of 12.1 g/day. =

2.11.7 Chironomid (Chironomus tentans) and Amphipod (Hyallela azteca) as Representatives
of Benthic Inveriebrates ’

Justification

Chironomus tentans and Hyallela azteca were selected as representative of benthic
invertebrates due to their direct contact with sediment for a significant portion of their
life cycle, ubiquitous distribution in aquatic systems, importance as a food item for .
aquatic-inveriebrate consumers, and ease of use in laboratory toxicity evaluations. .- -
These species are also likely to occur in the surface sediment at the Avtex Fibers Site.

AEEIE

Life History (Chirgnomus lentans)

lakes, ponds, streamns, and rivers throughont North America. The larvae of this insect are

an important food source for fish, waterfowl, and larger aquatic invertebrates. . They are

generally found in upper sediment layers, and are rarely found at depths greater than 10 ,
centimeters (cm) (U.S. EPA 1994), , e

Chironomus tentans are widely distributed midges that are commonly found ifi eutrophic .

This species is aquatic during the larval and pupal stages. The life cycle is dlwde-d into

the following four distinct stages: (1) egg, (2) larvac consisting of 4 instars, (3) pupae. .

and (4) adult. After mating the female adult midge oviposits a single egg mass directly -
into the water. Each egg mass contains approximately 2,300 eggs that will hatch in 2 to 4

days depending on environmental conditions. The whole life cycle takes about 24 days

(U.S. EPA 19%4).

After hatching, the larvae begin to build tubes in which they will feed. The larvae
generally draw small food particles into their tubes for feeding, but may also feed outside
their tubes. The four larval stages are followed by an intermediate pupal stage and o
finally by an ephermeral adult stage. Adults mate immediately after emergence, during
flight (U.S. EPA 19%4). '

Exposure Profile (Chironomus tentans).

Since direct contact with contaminated sediment in the toxicity evaluation is the primary
route of exposure for Chironomus rentans in this risk assessment, the resuits of the test
will be used to indicate exposure. 4

Life History {Hvallela azteca) . L L e m e
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The amphipod, Hyallela azteca, is commonly found in freshwater lakes, streams, ponds,
‘and rivets throughout North and South America. 'In preferred habitats, they are known to
reach densities in excess of 10,000 per square meter. They may also be found in sloughs,

marshes, and ditches, but generally in lower numbers (U.S. EPA 1994). '

Hyallela azteca are epibenthic detritivores that feed on coarse particulate organic
material. They typically burrow into surface sediment, and avoid bright light. Because -
of their feeding and behavioral characteristics, they are ideal test organisms for
toxicological evaluation of freshwater sediments. Avoidance of light by movement into
the sediment keeps these organisms almost constantly in contact with sediment
contaminants (U.S. EPA 1994). .

Reproduction in this crustacean is sexual. Males are larger than females and have larger
front gnathopods that are presumably nsed for holding the female during amplexus and
copulation. During amplexus, the male and femate feed together for a period of up to
one week. The pair separates teriporarily while the female goes through a melting
period. Immediately after the molt, the two rejoin and copulation begins. During
copulation, the male releases sperm near the female’s marsupium. The femnale sweeps
the sperm into her marsupium, and simultaneously releases eggs from her oviducts, into
the marsupimn where fertilization takes placc The average brood size for female

- .conditions and physiological stress (11.S. EPA 1994).

Developing embryos and hatched young are kept inside the female’s marsupium until she
undergoes a second molt. At that time, the juvenile Hyallela azteca are released into the
surrounding environment. Under favorable conditions, each female produces
approximately one brood during every ten day time period (U.S. EPA 1994).

Hyallela azteca have a minimu of 9 instars, with 5 to 8 pre-teproductive stages. The
first five stages aré firvenile stages; instars 6 and 7 form the adolescent stages, and stages
8 and higher are considered adult {(fully reproductive) stages (U.S. EPA 1994).

Exposure Profile for Hyaliela azteca

* Since direct Cofitact with contaminated sediment in the toxicity evaluation is the primary

route of exposure for Hyallela azteca in this risk assessment, the results of the test wiil
be used to mdlcate exposure.

Cladoceran (Ceriodaphnia dubia) as Representative of Aquatic Invertebrates

Justification .
Ceriodaphnia dubia was selected as representative of aguatic invertebrates due to its

direct contact with water throughout the life cycle, its ubiquitous distribution in aquatic -
systems, its importance as a food item for aquatic-inverfebrate consumers, and its ease of.
use in laboratory toxicity evaluations. -

Life History

Ceriodaphnia dubia are small crustan‘eans that have flattened leaf-like legs, a single,
central compound eye, and 4 to 6 pal[S of thoracic legs covered by a clear to yellow
carapace. The carapace is used as a brood chamber. The large paired appendages used
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for swimming are second antennae (Dodson and Fry 1991). Taxonomically, -
Ceriodaphnia resemble Daphnia except they are more round and lack prominent rostral

projection typical of Daphnia. They exhibit some cyclomorphism, but do not develop

dorsa] helmets and long posterior spines typical in Daphnia (U.S. EPA 1986). Because .

of the jerky swimming pattern, they are commonly referred to as water fleas,

Cladocera are widespread occurring in most freshwater habitats, and they can be
abundant enough to form swarms. They are most abundant in standing water and
becanse most cladocerans reproduce asexually, most individnals will be females.
Cladoceran eggs develop in the brood chamber and the neonates resemble adults but are
smaller (Dodson and Fry 1991).

Ceriodaphnia are often used for toxicity testing because they reproduce 3 to 4 broods a
week under optimal conditions and therefore provide reproductwe information (e.g.,
reduced brood size) of the matrix being tested (U.S. EPA 1986).

Because Ceriodaphnia feed on alpae and bacteria, they play an important functional role
in the ecosystem. They also provide an important food source for other invertebrates and
fishes (Dodson and Fry 1991). Cladocerans are major pnma:y and secondary Consumers - T
in lake ecosystems. . . - -

Exposure Profile . - -

SiTIce direct contact with contaminated water in the toxicity evaluation is the primary ]
route of exposure for C. dubia in this risk assessment, the results of the test wiil be used o
to indicate exposure. - . _ - -

2.11.9 Fathead Minnow (Pimephales promelas) as Representative of Omnivorous Fish .

Justification L L ' .

The fathead minnow was selected as representative of omnivorous fish due to its dietary
composition, direct contact with water throughout the life cycle, nbiguitous distribution

in aquatic systems, importance a$ a food item for fish-eating consumers, and ease of use
in laboratory toxicity evaluations. _ - U

The fathead minnow, P. promeias, is widely distributed in North America and is found in

a variety of habitats such as small streams, ponds, and small lakes. It is uncommon or

absent in streams of moderate and high gradients, 1t is tolerant of high temperature, hxgh

turbidity, and low oxygen concentrations (U.S. EPA 1985). _ - Ce o

The fathead minnow is primarily omnivorous. Young typically feed on detriﬁis algae,

and zooplankton. Adults feed on aquatic insects, wormns, small crustaceans, and other
animals., This species is considered an 1mportant food source for other fish and birds :
(U.S. EPA 1985). , : - I

Adult fathead minnows spawn in the spring and continue to spawn throughout most of ) )
the summer. The mininwm spawning temperature appears to be approximately 16°C. . .=

The avaries of the females contain eggs in all stages of development, and they spawn
repeatedly as the eggs mature. The average number of eggs per spawn per female is 100
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to 150. Larger fernales may lay 400 to 500 eggs per spawn. Hatching times depend on
temperature and average about six days. In warm water with an ample food supply,
spawning may occur as early as the first year.. In cooler water with a moderate food
supply, spawning usually occurs during the second year. Survival to the third year is
relatively uncommeon (U.S. EPA 198‘) . :

Exposure Profile . . | A

Since direct contact with conta.rmnated water in the toxicity evaluation is the primary
route of exposure for fathead minnows in tlns risk assessment, the Tesults of the test will
be used to indicate exposure.

»2.11,10 Redbreast Sunfish (Lepomis auritus) as Representative of Omnivorous Fish

Justification .

Previous saripling conducted in this portion of the South Fork of the Shenandoah River
indicate that redbreast sunfish are very common. In addition, because of the size and life
history of this species, it makes them an ¢xcellent food source for other fish (e.g.,
smallmouth bass) and other animals. Therefore, redbreast sunfish were collected from
five locations within the river and analyzed for metals and PCBs. The tissue
concentration in these species will be used in the foed ingestion models for smallmouth
bass, belted kingfisher, and mink.

The redbreast sunfish (also referred tc as the yellowbelly sunfish and bream) is a large
sunfish, widely distributed in the Atlantic Coast drainages from New Brunswick to
Florida." It has been introduced into Texas and Oklahoma. Although widespread, it does
not become as locally abundant as other sunfish species (Cooper 1983).

. The habitat of the redbreast sunfish arc streams and the shallow waters of Iakes and
ponds. It is tolerant of turbid and brackish water; sunfish populations reproduce )
successfully in the tidal water of the Chickahominy River in Virginia. Normally solitary
during warm weather, this species aggregates imo tight inactive schools when the water
temperature drops below 40 degrees Fahrenheit (Cooper 1983) ’

The redbreast suxﬁsh feeds on msects small molluscs, small ﬁsh, and worms (Cooper
* 1983; Miller and Robison 1973). They spawn in spring and early summer. The male
constructs and guards a solitary nest. ln areas where suitable substrate is scarce, nests

T may be packed together tightly as in the bluegill (Cooper 1983).

Exposure Profile e . . . '

An aduit redbreast sunﬁsh typically ranges in length from 4 to 8 inches, although
individuals as large as 11 inches have been reported (NAS 1983; Sternberg 1987). The
average body weights that correspond to the typical size range of 4 to 8 inches are as
follows: 4 inches = 0.05 pounds, 5 inches = 0.10 pounds, 6 inches = 0.17 pounds, 7
inches = 0.27 pounds, and 8 inches = (.40 pounds (Sternberg 1987). The lowest reported
adult body weight of 0.05 pounds (22.7 g) will be used for this risk assessment. A home

* 1ange was not available for this species. .
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A dietary ingestion tate for the redbreast sunfish was riot found in the literature, »
therefore, the highest reported dietary ingestion rate that was available for angther fish
species, the rainbow trout will be used. The highest reported dietary ingestion rate for
the rainbow trout (6.52 percent of the body weight per day [NRC 1993]) was multiplied
by the lowest reported body weight of an adult redbreast sunﬁsh (22 7 g) to vield a food
ingestion rate of 1.48 g/day.

A sediment ingestion rate for the redbreast sunfish was not found in the lterature.
therefore, the sediment ingestion rate of a similar fish species, the bluegill (Lepomis
machrochirus) was used: A study evaluating the stomach contents of 153 binegills
reported an average content of detritus and sediment to be 9.6 percent of the total diet
(Kolehmainen 1974). For this risk assessment, a conservativé assumption will be made
that the 9.6 percent is comprised entirely of sediment. MﬁIuPiwng the sediment -
ingestion rate of 9.6 percent by the redbreast sunfish food ingestion rate of 1.48 gfday, T
yields a sediment ingestion rate of 0.14 g/day. o

2.11.11 Carp (Cyprinus carpio) as Representative Omnivorous Fish

Justification S ) _ ) ' S

Previous anecdotal information indicated that carp were found in Suifate Basit No. 5and
in the Shenandoah River. Because of the life history of this species (they are in direct

contact with the sediment), it makes them an excellent species to evaluate the impacts of
contaminants. Therefore, carp were collected from Sulfate Basin No. 5. In addition, an
attempt was made to collect carp from the river. However, no carp were captured in the

river. In addition, an aftempt was riiade to collect carp from Fly Ash Basin No. 6. L Ll

However, no carp were collected from this basin. The tissue concentration in carp will
be used in the food ingestion model for belted kingfisher.

Life History

The common carp is a heavy-bodied minnow distinguished from similar species in the
family Cyprinidae by the presence of barbels and serrated fin spines (Pflieger 1975;

Smiith 1985). The carp may be fully scaled, partially scaled, or nearly naked, for which
local names such as mirror carp or leather carp are applied. In some areas, the common
carp hybridizes with the goldfish (Sigler and Sigler 1987). The carp is a native of Asia
that was introduced into Europe and North America (Pflieger 1975). This speciesis =~
adapted to a wide range of habitats buat is most often found where there is dense aquatic
vegetation. However, in their feeding activities, they often destroy this vegetation by
physically uprooting the plants and, by stirring up the bottom, they often make the water
so turbid that light cannot reach the growing plants (Smith 1979; Smith 1985). o

Carp are opportunistic omnivores, feeding most actively in the late evening or early
morning (Pilieger 1975; Sigler and Sigler 1987). Their food is probably located more by
taste than by sight. They feed mostly from the bottom, but have been observed sucking
in objects floating on the surface (Pflieger 1975).

The common carp spawns in the spring in shallow water and weedy areas, Spawning
may extend throughout the summer but may be interrupted during periods of cooler water
temperatures (Smith 1985). This species does not build a nest nor does it care for its
voung. Five hundred to several thousand slightly adhesive eggs are broadcast in the
water and stick on submerged debris and vegetation, or settle to the substrate (Sigler and
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. . Slglcr 1987), The eggs hatch in apprommatcly 12 days (Smith 1979). Sexual maturity is
. ‘ * attained from 2 to 4 years of age (Smith 1985).

Carp are extremely wary, long-lived, and fast-growing. The agility and rapid growth of
'young carp, and their tendency to hide in aquatic vegetation reduce the amount of
‘predation on them. The strong spines on young and adult carp also render them

unsuitable for mamny predators. Nevertheless, carp are preyed upon by varions species of

fish, birds, and mammals. White pelicans in the Great Basin feed extensively on young

or yearling carp (Sigler and Sigler 1987).

Exposure Profile . . . . .. oo s e L.

, Adult commmon carp are highly varied in size but typically range from 12 to 25 inches
long and 1 to 8 pounds (Pflieger 1975). Carp-are not highly migratory but occasionally
individnals will move for long distances (Pflieger 1975). .

. A food inigestion rate for thé carp was not available in the literature, therefore, an

: : o available food ingestion rate for a fish species with a similar feeding strategy (i.e.. bottom

‘ feeder) was used. The channel catfish was reported to ingest 1.1 to 3.0 percent of its
body weight per day (NRC 1993). Multiplying the highest reported food ingestion rate
{or the channel catfish (3.0 percent of the body weight per day) by the lowest 1eported
body weight of an adult carp (1 poundds or 2.2 kg) ylelds a food mgestlon rate of 0.07
kg/day for the carp. :

Detri;ti.l.s and sand were reported to conﬁp’ri‘se 4 to 6 percent of the common carp’s
stomach contents (Walberg et al. 1971). A conservative assumption was made that the 4
- . : to 6 percent of detritus and sand was comprised entirely of sand (or sediment).
o “Multiplying the highest reported sediment ingestion rate (6 percent of the diet) by the
food ingestion rate (0.07 kg/day) vields a sediment ingestion rate of 0.004 kg/day for the

carp.

Sincé direct contact with contaminated water and sediment in the river and basins is the
primary route of exposure for carp, the results of the tissue analysis will be used to
indicate exposure.

2.11.12 Fingernail cIaJ_'ns {Sphaeridae) as Representative Benthic lnvertebrates

'.Tusuflcatw S U

The QAWP spemﬁed the collection of an mvenebrate species to fill a data gap of the
concentration of contaminants in forage spec:es " The species selected for collection was
the crayfish. However, once a site reconnaissance was conducted, it was determined that
crayfish were not abundant at this site, were difficult to capture. and were not available at
every location. Upon closs inspection, it was determined that fingernail clam were
abundant at every sample location and easy to collect. Therefore, this species was
substituted for collection. In addition, this species lives in close association with the
sediment and therefore are likely to uptake contaminants which are bioavailable. The
results of the tissue analysis of contaminants in this species will be used in the mgesnon-
based food models
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Clams are major deposit and filter feeders often representing the largest invertebrate .
mass within a body of fresh water (Thorp and Covich 1991). The fingernail clams are

members of one of the truly cosmopolitan families (Sphaeriidae: superfamily Sphaencea

order Heterodonta) of freshwater mollusks. They are commonly found in almost any '

body of freshwater in North America. The nomenclature “fingernail clam” has been used
indiscriminantly for species represented by the genera Sphaerium and Pisidium (Burch

1972). . .

The vast majority of clams are prirnarily suspension filter feeders, filtering unicellular
algae, bacteria, fungi, and suspended detrital particles. Many species supplement filter
feeding by consuming organic detritus or interstitiat bacteria from the sediment, and by -
pedat feeding. Pedal feeding may help to explain the extensive horizontal locomotion
displayed by many species. In some cases, sediment detritus may represent the major
food source for these clams. Sediment detrital sources accounted for 65 to 75 percent of
the total organic carbon in a stream S. stria#inum population; filter feeding accounted for
only 25 to 35 percent. Feeding rates of this population was estimated to be 3.67 grams of
organic carbon per square meter per year (g C/m*yr) as seston (Thorp and Covich 1991).

The life span of Sphaeriidae may range from less than 1 year to greater than 5 years, with
most species usually maturing in less than 1 year. Individuals are hermaphroditic and
ovoviviparous (eggs hatch within the body of the individual and the young are released as_
free-living offspring), Sphaeriidac have an average fecundity of 3 to 7 .
voung/adult/breeding season (Pisidium) and 3 to 24 young/adult/breedmg season

. (Sphaerium). The extremely large size of their offspring greatly reduces the fecundity of
these clams. The mumber of repreductive efforts per year range from 1 to 3. Relative
juvenile survivorship is reported to be high, and relative adult survivorship is reported to
be intermediate (Thorp and Covich 1991),

Predation by fish, shorebirds, ducks, macroinvertebrates, and insects is the most o o
important regulator of clam populations. Populations are also subject to heavy o ST
infestation by a number of parasites, some of which may cause sterility and death,
Disease in clam populations has been little studied (Thorp and Covich 1991).

Exposure Profile

Direct contact with contaminated water and sediment in the river is the primary route of -
exposuré for fingernail clams. The results of the tissue analysis will be compared to
toxicity values found in the literafure to determine the risk to clams.

2.11.13 Mink (Mustela vison) as Representative of Carnivorons Mammals
Justification oL T : R
The mink was selected as representative of a carnivorous mammal due to its dietary
composition, relative abundant distribution, and likelihood of occurrence at the Avtex
Fibers Site. Its diet allows for the evaluation of contamination in site soils. In addition,
the concentration of contaminants found in clams and fish tissue will also provide an

accurate dose to the mink which allows for the evaluation of contaminants in the food
source.
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-Life History . .. e

. Mink are distributed over much of boreal North America, southward throughout the
eastern United States and in the west to California, New Mexico, and Texas (Jones and
Birney 1988). They can be found in virtually any habitat containing permanent water
thus, they are not commonly found in upland areas (Jones and Birney 1988). Although
pnmanly nocturaal, their actmty oftén extends into rmdday (Hoﬂinelster 1989},

Dens are always near water, and r.hey are usually an old muskrat burrow or constructed
by the mink itself (Jones and Birney 1988). Males tend to live in their own burrows
which are less elaborate than ones occupied by females (Barbour and Davis 1974).
Home ranges tend to be linear since riink often follow a shoreline (Jones and Birney
1988) ‘Mink are solitary and miark their territories by spraying (Merritt 1987).

Seasonal food availability govems the dietary composition (Barbour and Davis 1974).
Their diets may consist of crayfish, frogs, ﬁsh, snakes, todents, rabbits, and plants among
other items (Jones and Birney 1988; Schwartz and Schwartz 1981). Crayfish are a major
portion of the summer diet in many regions of North America (Barbour and Davis 1981;
Jones and Blmey 1988; Merritt 1987). .

Breeding occurs from January to early April with highly variable gestation periods
ranging from 40 to 75 days (Merritt 1987; Schwariz and Schwartz 1981), A highly
variable single litter of 1 to 17 young may be produced (Schwartz and Schwartz 1981),
Average litter sizes vary among regions (Barbour and Davis 1974; Hoffmeister 1989;
Jones and Birney 1988; Merritt 1987; Schwartz and Schwartz 1981). Young are weaned
at about five to six weeks of age and are sexually mature by ten months (Merritt 1987;
Schwartz and Schwartz 1981). Occasionally great homed owls, foxes, coyotes, bobcats,
and dogs will prey on mink (Merritt 1987, Schwartz and Schwariz 1981). Although
some individuals have lived up to six years, mink seldom exceed two years of age in the
wild (Schwartz and Schwartz 1981).

"Effects Profile . . . ..
Adult mink weigh from 52010 1,730 g (Merntt 1987; U.S. EPA 1993) Home ranges
vary from 19 to 1,900 acres (U.S. EPA 1993). '

A year-round food ingestion rate of 0.22 g/g BW/day has been estimated for both male
and female mink (U.S, EPA 1993). To express this value in units of g/day, the food
ingestion rate was mu.lt:phed by the lowest reported body weight (520 g) to yield a food
ingestion rate of 114 g/day. An estimated water .ingestion rate of Q.11 g/ 4 BW/day was
reported for farm-raised females (U.S. EPA 1993). To express this value in units of
g/day, this water ingestion rate was multiplied by the lowest reported body weight of 520
g to vield a water ingestion rate of 57.2 g/day (57.2 mL/day).

-An incidental sediment ingestion rate was not available from the literature; therefore, a
predicted incidental ingestion rate for sediment that may be entrained in the digestive
systern of the prey item (fish) was used for this risk assessment. Consumption of this
prey item was assumed to be the primary mechanism by which mink may incidentally

. ingest sediment. The derivation of the predxctccl level of incidental sediment ingestion
via consumption of fish is described next.
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Life history information for the bluegill (Lepomis machrochirus) was used to predict the -
amount of sediment that may be ingested by mink via consumption of fish. Adnit .

bluegills range in size from 100 to 230 mm (Pflieger 1975; Smith 1985). In keeping with .
the conservative approach of this risk assessment, the amount of sediment entrained in

the lowest body size of 100 mm in length was predicted. The weight of a 100 mm

bluegill was calculated to be 18.11 g based on the following algont.hm relating length to_ ..
weight (Hiliman 1982):

Ll
il

log Weight {g) = -5.374 + 3.316 log Length (ram)

A daily food ingestion rate of 1.75 percent BW/day has been reported for the bluegill
(Kolehmainen 1974). This provides a predicted intake rate of 0.32 g of food per day for
a18.11 g fish. A study evaluating the stomach contents of 153 bluegills reported an
average content of detritus and sediment to be 9.6 percemt of the total diet (Kolehmainen -
1974). If a conservative assumption is made that 9.6 percent of the food ingested is
entirely sediment, it can be predicted Lhat a fish of T.hlS size may contain 0.03 g of
sediment in its-digestive system.

For the purpose of this model, it was assumed that the level of sediment contained in the
digestive system of a fish remains constant over time. This value (0.03 g) was divided by
the predicted fish body weight (18.11 g) to express sediment entrained in fish digestive
systems in units of grams of sediment per gram of fish body weight. This provided a
value of 0.0017 g sediment/g body weight. When this value is multiplied by the food
ingestion rate of the mink (114 g/day), the predicted sediment ingestion rate for the mink
through consumption of fish is 0,2 g/day.

2.11.14 Smallmouth Bass (Micropterus dolomiewu) as Representative of Piscivorous Fish

Justification .

Previous sampling conducted in the South Fork of the Shenandoah indicated a large
population of smallmouth bass. In addition, this species feeds on other fish. The tissue
concentrations found in the redbreast sunﬁsh will be used in an mgestmn based model to
determuine the impact to this species, ~

Life History o o o o . o

The smallmouth bass is a large, slender, elongate bass with a moderately large mouth
(Robison and Buchanan 1984). This species is often the ecological replacement for the
spotted bass and the largemouth bass in clear, cool, permanent streams, pools, and lakes
{(Moyvle 1976; Pflieger 1975). It exhibits little tolerance for siltation and turbidity and is
generally found over silt-free rock or gravel bottoms outside of the main current (Pflieger
1975).

Smallmouth bass fry feed largely on crustaceans and aquatic insect larvae until they are
about 1 inch long, whereupon they prey heavily on small fish (Moyle 1976; Pflieger
1975). Fish continue 0 be an important part of their diet, supplemented with
crustaceans, amphibians, and insects (Moyle 1976). Smallmout.h bass of all smes are
frequently cannibalistic Moyle 1976).

Sexnal maturity is usually attained during their third or fourth year. Nesting activity T
begins in the spring with the movement into the shallow water of lakes or quiet areas of a
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stream (Moyle 1976). The males excavate circutar nests in the substrate, and the female
deposits from 2,000 to 10,000 eggs into the nest (Robison and Bucharan 1984). Females
may spawn in more than one nest and males may spawn with more than one female

' (Moyle 1976). The male guards the nest until hatching (2 to 10 days) (Moayle 1976).
After hatching, the fry drop down into the gravel where they remain-for about 6 days. By
the ninth or tenth day after spawning, the fry, which have taken on a black coloration.
work their way out of the substrate This species may Iive for 10 to 12 years (Pflicger
1975). . e e .

Eg yosiire Profile o

Adult smalimouth bass typlcally weigh between 1 to 4.2 pounds and reach a length of 10

“to 20 inches (Pflieger 1975, Robison and Buchanan 1984), This species usually restricts
its"activities o a siiigle stream pool, but occasionally its home range includes several
pools as much as 0.5 mile$ apart (Pflieger 1575).

A dietary ingestion rate for the smallmouth bass was not found in the literature;
therefore, the highest reported dietary ingestion rate for the rainbow trout (6.52 percent

*. of the body weight per day) will be used (NRC 1993}, Multiplving this food ingestion
rate by the lowest reported body weight of an adult smallmouth bass (1 pound or 2.2 kg)
vields a food mgesnon rate of 0.143 lgg/d.ay

A sed1ment ingestion rate for this species Wwas not found in the literature; therefore, the
sediment ingestion rate of a bluegill (Lepomis machrochirus) was used (bluegill and
smallmouth. These species are similar in that they both feed on srmall fish, crustaceans,
and insects, and therefore, the relative percentage of sediment ingestion would also be
" similar, A study evaluating the stomach contents of 153 bluegills reported an average
: content of detritus and sediment to be 9.6 percent of the total diet (Kolehmainen 1974).
.' For this risk assessment, a conservative assumption will be made that the 9.6 percent of
- the food ingested is entirely sediment. Multiplying the sediment ingestion rate of 9.6
percent by the smatimouth bass food ingestion rate of 0.143 g/day, yields a sediment
ingestion rate of 0.014 kg/day. "

3.0° 7 ASSUMPTIONS _ ..° . o o .

This risk assessment evaluates exposure to contaminants through food and incidental sediment/soil
ingestion, direct exposure Via toxicify testing, and comparison of media concentrations with published
effect levels. The following conservative assumptions iwere made to conduct this risk assessment:

L An arithmetic mean and a imaximum concentration of the contaminant levels measured in each of
the separate matrices sediment, soil, or water) collected on site were used in risk calculations.

. This risk assessment focused on the following three scenarios: Exposure to contaminants in the
sediment, water, and biota from the South Fork of the Shenandoah River; exposure to the
sediment, water and biota from on—s:te basm.'., and exposure to soil and biota collected from on-

site areas. '
. An area use factor (AUF) of 1 was assumed for ail species using the site for feeding.
. Coetanﬂ’nan'tk’ﬁe*re:’éﬁﬁﬁﬁéd to be 100 perceri bioavailabie in the food ingestion models.
° Dietarv 'co’n’iboiit‘ﬁfﬁ“‘fﬁfbrrnation ‘Was obtained from the literature for the receptor species.

'
f
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However, simplifications of complex diets were performed for the receptors.

. A literature search was conducted to determine the chronic toxicity of the contaminants of concern
when ingested by the indicator species. If no toxicity values could be located for the receptor
species, values reported for a closely related species (e.g., the same genus or those with a similar
feeding strategy) were nsed. All studies were critically reviewed to determine whether study
design and methods were appropriate. When values for chronic toxicity were not available, LD,
(median jethal dose) values were used. For purposes of this risk assessmment, a factor of 100 was
used to convert the reported LD, to a No Observed Apparent Effect Level (NOAEL). A factor of
10 was used to convert a reported Lowest Observed Adverse Effect Level (LOAEL) to a NOAEL.
and a factor of 10 was used to convert a reported LDy, to a LOAEL. If several toxicity values
were reported for a receptor species, the most conservative value was used in the risk calculations
regardless of toxic mechanism Toxicity values obtained from long-term feeding studies were
nsed in preference to those obtained from single dose oral studies. No other safety factors were
incorporated into this risk assessment.

. In some cases, contaminant doses were reported as part per million contaminant in diet. These
were converted to daily intake (in Im.lhgrams per kﬂogram body we.lght per day; mgfkg-day) by
using the formula;

Intake (mg/kg/day)=Contaminant Dose (mg/kg diet) x Ingestion Rate (kg/day) x 1/Bodyweight
kg

This conversion allows dietary toxicity Ievels cited for one species to be converted to a daily dose
for a different species based on body weight. This daily dose may then be used to evaluate the risk
to other species if no specific toxicity data are available for a target receptor.

EFFECTS PROFILE ) : -

Many contaminants detected at the Aviex Fibers Site do not bave benchmarks. This excluded them from
further consideration in this risk assessment, but does not exclude them as potential contaminants of
concern. Based on the resulis of the preliminary risk assessment, the following compounds were
considered COCs and their toxic effects are presented next: PAHs, CS,, PCBs, As, Cd, Cr, Cu, Pb, Hg.
Ni. and Zn. Based on the chemistry results, these compounds will be further evainated using food chain
accumuiation models (except for PAHs and C8§,), the results of toxicity testing of specific matrices, and by
comparison 1o toxicity studies presented in the literatire, Contaminants exceeding their respective effect
levels are assumed 10 be affecting receptor species and negatively irnpacting species, populations, and

communities in the aquatic and terrestrial ecosystems at the Avtex Fibers site. Below is a summary of the

literature in which NOAELs and LOAELs were tdentified for the 8 metals and PCBs.
4.1 Arsenic

The literature was reviewed to locate a NOAEL based on the dietary ingestion of As to a fish
species. A NOAEL based on the dietary ingestion of As was not located, Therefore, a hazard
quotient based on a food chain accumulation model for smatimouth bass was not calculated.

Several studies were located which determined the effects of As to mammals. A stdy conducted
on cats indicated that a chronic oral toxicity dose was 1.5 mg/kg BW/day (Pershagen and Vahter
1979). The National Resources Council of Canada (1978) states that mammals in general have
oral LD,,s that range from 10 to 50 mg/kg of lead arsenate. A study conducted on mice indicated
an oral dose LD, of 39.4 mg/kg BW/day and an oral dose LD, of 10.4 mg/kg BW/day after 36
hours {NAS 1977). For the purposes of this risk assessment, the chronic value for the cat was
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. used to calcnlate HQs for mammals (1.5 mg/kg BW/day). This value was converted to a NOAEL
- of 0.15 mg/kg BW/day by dividing by a factor of 10. These values were used in the food chain
. exposure models for mink, red fox, and raccoon

Eisler (1988a) reviewed several studies in which the toxicity of inorganic arsenicals to birds were
measured. These studies indicate that sensitive species include the California quail (single oral
dose LD, of 47.6 mg/kg BW/day) (Hudson et al. 1984) and chicken (single oral dose LD, of 33
mg/kg BW/day) (NAS 1977)._ For the purposes of this risk assessment, a LOAEL was calculated
by dividing an acute dose of 33 mg/kg BW/day by 10 to achieve a value of 3.3 mg/kg BW/day.
This LOAEL was then converied 10 a NOAEL of 0.33 mg/kpg BW/day by dividing by a factor of
10. These values were used in food cham exposure models for American woodcock, belted
kingfisher, and red-tailed hawk, .

4.2 .Cadmium

Although several studies were found that determined the effects of Cd exposure to fish. none of
these studies were based on an ingested value, Therefore, 2 hazard quotient based on a food chain
accurmulation model for sma]lmomh bass was not calcuiated.

One study was located which determined the effects of cadmium to mammals. This study
indicated a NOAEL of 0.75 mg/kg/day (Loser and Lorke 1977). This value was converted to a
LOAEL of 7.5 mg/kg BW/day by multiplying by a factor of 10. These values were used i in food
chain exposure models for red fox, raccoon, and mink.

Several studies were located which described the toxicity of cadmium to avian receptors. A study
conducted on maliard ducks indicated a decrease in packed cell volume and hemoglobin. and mild
to severe kidney lesions based on 20 mg/kg Cd. This converts to a daily dose of 3.31 mg/kg/day
(Cain et al. 1983). White et al. (1984) found that a dose of 4 mg/kg/day causes testicular damage
in mallards and Leach et al. (1979) found that 8.4 mg/kg/day caused a significant decrease in egg
production in chickens. For the purposes of this risk assessment, a LOAEL of 3.31 mg/kg/day
was used 10 evaluate risk to avian species. This value was converted to a NOAEL of 0.33 mg/kg
BW/day by dividing by a factor of 10. These values were used in food chain exposure models for
American woodcock, belted kingfisher, and red-tailed hawk,

43 Chromium

Only one study measuring the toxicological effects of dietary Cr to a piscivorous fish was found.
The test species used in this study, Oncorhynchus mykiss (rainbow trout) will be used as a
surrogate for piscivorous fish in the evaluation of dietary Cr exposure in this risk assessment.

Juvenile rainbow trout (mean weight = 5.5 g) were fed to satiation five times daily with a diet
containing Cr* as CrCl,*6H,0 at concentrations of 1, 3, or 6 mg/kg for a period of eight weeks in
a flow-through system (Tacon and Beveridge 1982). Background Cr concentration in the flow-
through aerated water was 1.87 pug/L. Fish fed the diet containing 6 mg/kg of Cr** (0.12 mg/kg
BW/day) exhibited a significant (p<0.05} 27% reduction in body weight gain from the 1 mg Cr/kg
treatment. The reduced growth rate resulting from a dietary Cr level of 0.12 mg/kg/day was
considered an adverse effect in this risk assessment due to the lack of additignal literature. A
dietary level of 6 mg/kg (0.12 mg/kg BW/day) of Cr in prey items was used as a LOAEL for the

. smallmouth bass. This value was convertr:d to a NOAEL of 0.012 mg/kg BW/day by dividing by
afactorof 10. |

Several studies méhs'uﬁﬁg the toxicological effects of dietary chrominm to mammals were found.
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Steven et al (1976) found the LDy, for mice of 260 mg/kg BW for trivalent chromium and 5
mg/kgBW for hexavalent chromium. Rabbits fed both tri- and hexavalent chromium at a rate of
1.7 mg/kg BW/day had altered blood chemistry and severe morphological changes in the liver
(Tandon et al. 1978). A dietary level of 1.7 mg/kg BW/day chromium will be used as a LOAEL
and a dietary level of 0.17 mg/kg BW/day will be used as a NOAEL for red fox, raccoon, and

Heinz and Haseltine (1981) exposed 2- to 3-year old breeding pairs of black ducks (dnas

rubripes) to a diet containing 0, 20, or 200 mg/kg, wet weight, (0, 2.77. or 27.77 mg/kg BW/day)
of Cr?* as chrominm potassium sulfate {CrK (SO,*12H,0] for a period of approximately five
months, until the onset of egg-laying by the females. Hatched ducklings were then fed a mash diet
containing the same Cr concentrations that the parents were fed. Seven-day old chicks were tested
for avoidance behavior in response to a fright stimplus, None of the Cr concentrations resutted in
alteration of avoidance behavior. A dietary level of 200 mg/kg (27.8 mg/kg BW/day)of Crin ~ ~
prey was used as a NOAEL for the avian species. This values was converted to a LOAEL of
277.8 mg/kg BW/day by muitiplying by a factor of 10. These values were used in the food chain .
exposure models for American woodcock, belted kingfisher, and red-tailed hawk.

Copper

Although several studies were available which determined the effects of Cu exposure in the water,
none were available which determined the effects d1:u: to the ingestion of Cu. Therefore, a hazard
quotient based on a food chain accumulation model for smalimouth bass was not calcalated.

_ One study was located which determined the effects of ingestion of Cu to mammals. An oral dose
of 100 mg/kg/day to a dog caused death (OHMD 1987). For the purposes of this risk assessment,
this concentration was converted to a LOAEL of 10 mg/kg/day by dividing by a factor of 10, This
vaiues was converted to a NOAEL of 1 mg/kg/day by dividing by a factor of 10. These values
were nsed in the food chain exposure models for red fox, raccon, and mink.

Several studies were located which determined the effects of Cu on chickens. A dose of 350
mg/kg (61.3 mg/kg/day) caused a significant decrease in growth and food consumption (Smith
1969). Anocther study found that a dose of 325 mg/kg (23.5 mg/kg/day) caused respiratory
problems (Hatch 1978). Assuming that respiratory problems are an acute effect, a concentration
of 23. 5 mg/kg BW/day was converted to a LOAEL of 2.35 mg/kg/day by dividing by a factor of _
10. _This value was further converted to a NOAEL of 0.235 mg/kg/day by dividing by a factor of
10. These values were nsed in the food chain exposure models for American woodcock, belted
kingfisher, and red-tailed hawk. .

Lead

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Pb to a fish
species. A NOAEL based on the dietary ingestion of Pb was not located. Therefore, a hazard
guotient based on a food chain accumulation model for smallmouth bass was not calculated.

Several studies were located which determined the effects of Pb ingestion to mammals. A study
conducted on mice indicated that 1.5 mg/kg/day of Pb caused a reduction in success of implanted
ova (Clark 1979). Another study found that 2.2 mg/kg/day caused a reduction in the frequency of
pregnancy when the dose was administered 3 to 5 days following mating (Clark 1979). A diestary
dose of 1.5 mg/kg BW/day was used as a LOAEL. ; This value was converted to a NOAEL of 0.15
mg/kg BW/day by dividing by a factor of 10. These values were used in the food chain exposure.
models for red fox, raccoon, and mink.
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contractions or egestion of undigested matenal pellets (Lawler et al. 1991). Another study
conducted on red-tailed hawk found that 3 mg/kg/day of Pb caused the clinical symptoms of Fb
poisoning (Reiser and Temple 1981). A similar study found that 3 mg/kg/day fed to starlings
caused a reduction in muscle condition and altered their feeding activity (Osborne et al. 1983). A
dietary dose of 3 mg/kg/day was used as a LOAEL. This value was converted to a NOAEL of 0.3
mg/kg BW/day by dividing by a factor of 10. These values were used in food chain exposure
models for American woodcock, belted kingfisher, and red-tailed hawk.

Mercury

" No studies measuring the eﬁ'ects of dietary Hg to the sma]]momh bass were found; t.hnrefore

studies uulmng the rainbow trout were reviewed. The rainbow trout was used as a surrogate for
piscivorous fish in this risk assessment.

Fingerling rainbow trout (1.7 g) fed 1.60 mg Hg/33 3 g food (0.94 mg Hg/kg BW/day) as methyl
mercuric chloride (CH,HgCl) for approximately 40 weeks exhibited a 40 percent reduction in
growth, loss of appetite, inability to locate food, darkened color, and an increase in the frequency |
of swimming collision with the wall of the test vessel (Matida et al. 1988). A dietary level of
0.94 mg/kg BW/day was used as LOAEL. This value was converted to a NOAEL of 0.094
mg/kg BW/day by dividing by a factor of 10 These values were used in food chain exposure
models for the smallmouth bass. '

Several studies were found that evaluated the effects of Hg on mammals, A stady conducted on
rats indicated that 0.5 mg/kg/day caused reduced fertility (Khera 1979). A study conducted on
dogs indicated that 0.1 mg/kg/day causcd a high incidence of still births (Khera 1979). A dietary
level of 0.1 mg/kg BW/day was used as a LOAEL. This value was converted to a NOAEL of 0.01
mg/kg BW/day by dividing by a factor of 10. These values were used in food chain exposure
models for red fox and raccoon. _

Several studies were conducted which determined the effects of Hg to mink. A dose of 1.5
mg/kg/day wused no adverse effects on survival or reproduction in mink (Aulerlich et al. 1974).
In a study conducted by Wobeser et al. (1976), anorexia, weight loss, ataxda, and convulsions
were noted at a dose of 0.27 mg/kg BW/day. A dietary dose of 0.27 mg/kg BW/day was used as a
LOAEL. This value was converted to a NOAEL of 0.027 mg/kg BWIdav by d1v1dmg by a factor
of 10. These values were used in food chain exposure models for mink.

: VEﬁ'é‘cts of dietary methylmercury on zebra finches (seed eaters) were evaluated by Schenhammer

(1988). Four groups of birds were fed diets containing 0, 1.0, 2.5 or 5.0 mg/kg methylmercury. A
dictary level of 5 mg/kg caused significant neurological unpa:rment and death in zebra finches.
No symptoms were noted in the group fed levels of 2.5 mg/kg.

Kidney lesions were found in juvenile starlings (Sturnus vuigaris; omnivores) that consumed a
commercial diet contaminated with 1.1 mg/kg Hg (0.12 mg/kg BW/day) (Nicholson and Osborn
1984). A dietary dose of 0. 12 mg/kg BW/day was used as a LOAEL. This value was converted
to a NOAEL of 0.012 mg/kg BW/day by dividing by a factor of 10. These values were used in
food chain exposure models for American wodcock. .

Goshawks were fed a diet of chickens which had been fed methylmercury-dressed wheat (0.4 to
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. with mean Hg concentrations ranging from 0.3 to 0.4 mg/kg in prey, and from 2 to 3 mg/kg in

0.5 mg/kg BW/day) for 5 to 6 weeks and sacrificed (Borg et al. 1970). All chickens were
clinically healthy at the end of the feeding period. Average Hg level in the chicken feed was 8
mg/kg, and in the chicken skeletal muscle was 10 mg/kg. Muscle and liver from the chickens
were fed to goshawks. Intzke of Hg by the goshawks was 0.7 to 1.2 mg/kg BW/day. Clinical
symptoms of Hg poisoning appeared after two weeks. All birds were dead 47 days after the start
of the experiment. Muscle Hg levels of the goshawks averaged 40 to 50 mg/kg, representing a
concentration factor of 4 to 5 in the second link of the food ¢hain . Brain Hg levels in the dead
goshawks ranged from 30 to 40 mg/kg.

Red-tailed hawks were fed chicks contaminated with methylmercury (Fimreite and Karstad 1971).

The chicks were fed diets containing Panogen 15, a commercial seed treatment containing 2.5 . .~ . .. .
percent methylmercury dicyandiamide (WMD) at rates of 6, 12 and 18 mg/kg MMD for 3 weeks.

Mercury levels measured in chick livers were 3.9, 7.2 and 10.0 mg/kg, respectively. Mean

estimated intakes of Hg by the 3 groups of hawks over the 12 week exposure period were 0.575

mg Hg/day, 1.12 mg Hg/day, and 1.46 mg Hg/day, respectively. Mortality occurred in hawks

receiving the most contaminated diet (1.12 mg/kg BW/day) afier an exposure peried of one month

or more. Pathological changes noted in ali hawks which received the highest Hg doses included

swelling of axons of myelinated nerves in the spmal cord, and dilatation of myelin sheaths and

-loss of myelin,

Barr (1986) conducted a field study of common loons (Gavia immer) nesfing on the Wabigoon-
English River systems, areas affected by unpredictable water Ievel fluctuations and Hg
contamination. 1t was noted that nesting success of loons in this area was suppressed. Water
level fluctuations due to the dams were ruled out as a causative factor, as decreased riesting
success was observed in lakes experiencing only natural water level changes as well. A strong
negative correlation was found between the successful use of territories by breeding loons and Hg
contamination. A reduction in egg laying, and nest site and territorial fidelity were associated

adult brain tissue and eggs. Loons established few territories, laid only one egg, and raised no _ .
voung where mean Hg in prey species exceeded 0.4 mg/kg. Non-mercury toxicants were found in .
loons and prey items at low levels, and were discounted as a major factor in the failure of loon
reproduction.

A dietary dose of 0.1 mg/kg BW/day (0.3 mg/kg) was used as a LOAEL. This value was
converted to a NOAEL of 0.01 mg/kg BW/day by dividing by a factor fo 10.. These values were
used in food chain exposure models for kingfisher and red-tailed hawk.

Nickel

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Ni to a fish
species. A NOAEL based on the dietary ingestion of Ni was not located. Therefore, a hazard
quotient based on a food chain accumulation model for smallmouth bass was not calculated.

Several studies were available which determined the effects of Ni ingestion to mammals, Wistar

rats fed Ni sulfate indicated a NOAEL of 187.5 mg/kg/day to most systems except for body

weight. This level of Ni sulfate caused a 27 to 29 percent decreased body weight (Ambrose et al.

1976). In a similar study with a beagle, a NOAEL of 62.5 mg/kg/day was noted (Ambrose et al.. ,
1976). A dietary dose of 62.5 mg/kg BW/day was used as a NOAEL. This value was converted o
to a LOAEL of 625.0 mg/kg BW/day by multiplying by a factor of 10. These values were used in

food chain expsoure models for raccoon, mink, and red fox.

The literanire was reviewed to locate a NOAEL based on the dietary ingestion of Ni to an avian
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species. A NOAEL based 'on the dietary ingestion of Ni was not lowte;:l Therefore, a hazard
quotient based on a food chain e:q:osurc model for woodcock, red-tailed hawk, and kingfisher was
. - not calcuilated.

4.8 Zin¢

The literature was reviewed to locate a NOAEL based on the dietary ingestion of Zn to a fish
species. A NOAEL based on the dietary ingestion of Zn was not located. Therefore, a hazard
quotient based on a food chain accumulation model for smallmouth bass was not calculated.

A study conducted on dogs, indicated that 1,600 mg/kg (25 mg/kg BW/day) cansed no effects
after one year (NAS 1979). A dietary dose of 25 mg/kg BW/day was used as a NOAEL. This

. value was converted t0 a LOAEL of 250 mg/kg BW/day by multiplying by a factor of 10. These
values were used in food chain exposure models for raccoon, mink, and red fox.

Several studies were available which determined the effects of ingested Zn to birds. A
concentration of 144.5 mg/kg/day caused a decrease in growth and anemia in chickens (Stahl et al,
. 1989). In a similar study conduocted on chickens, a concentration of 361 mg/kg/day caused a

reduction in body weight (Dean et al. 1991). In a study conducted on Japanese quail, a
concentration of 139 mg/kg/day cansed 7 percent mortality in chicks and reduced food intake (Hill
and Camardese 1986). A dietary dose of 139 mg/kg BW/day was used as a LOAEL. This value

-was converted to a NOAEL of 13.9 mg/kg BW/day by dividing by a factor of 10. These values
‘were used in fodd chain exposure models for belted kingfisher, American woodcock, and red-
tailed hawk.

4.9 Polychlorinated Biphenyls

Monosson et al, (1994) tested the reproductive effects of a single PCB (3,3',4,4'-
te'rrachlorobiphenyl) on the white perch (Morone americana) The doses were administered as 3
contained 0.2 mg/kg BW, each medium dose _contained 1.0 mg/kg BW, and cach high dose
contained 5.0 mg/kg BW. To express these doses in mg/kg BW/day for the purposes of this risk

" assessment, the 3 individual doses were added and then divided by the total time period of dosing
{42 days). The following total doses as mg/kg BW/day were calculated using this method: 0.014
mg/kg BW/day, 0.071 mg/kg BW/day, and 0.355 mg/kg BW/day. Blood and oocyte samples were

, taken six weeks after the final injection. Endpoints included percent mature females as indicated

" by oocyte dlameter gonad weight; blood piasma levels of steroid hormones (estradicl-17p and
testosterone) and vxtellogenm hatching success; larval survival; and growth of embryos and
la.wae :

The h.igh dose (0.071 mg/kg BW/day) reduced the proportion of mature females. The control and
low and medium doses exhibited similar resuits (66 to 69 percent mature). The high dose had
only 25 percent mature females which was significantly less than the control (p<0.01). Gonad
weight was significantly reduced in both males and females in the high dose group. No
significant difference was noted at the low and medium doses for gonad weight. No significant
differences werée ndted in any of the blood plasma levels of steroid hormones or vitellogenin over
the range of treatments. Hatching rate, viability of embryos, initial larval lenigth, and 5-day larval
length were not statistically different between treatment groups. However, larval survival was
significantly lower after seven days in the medium and high treatments. Percent survival was 54
percent in the control, 20 percent in the low treatment, and zero and 1 percent in the medium and
high treatments, respectivelv. A dietary dose of 0.071 mg/kg BW/day was used as a LOAEL.
This value was converted to a NOAEL of 0.007 mg/kg BW/day by dividing by a factor of 10.
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These values were used in food chain exposure madels for smallmouth bass.

Several studies were found pertaining to the dietary toxicity of PCBs to mink, most of which .
examined its effects on reproduction, growth and survival. Mink are one of the most sensitive
organisms to the effects of PCBs (Giesy et al. 1994). Studies were not available to red fox or
raccoon, therefore, the values selected for nse in the food chain exposure mode] for mink will also
be used for red fox and raccoon. Reproductive effects are seen at parent dietary levels as low as-
0.13 mg/kg BW/day (Heaton et al. 1995) and embryotoxicity at parent dietary levels of 0.66
mg/kg BW/day (Aulerich and Ringer 1977). Some aduit mortality and behavioral effects are seen
at dietary levels statting at 0.148 mg/kg BW/day (Platanow and Karstad 1973). reduced adult
weight at dietary levels statting at 1.31 mg/kg BW/day (Aulerich and Ringer 1977), and complete

) . adult mortality at dietary levels starting at 3.3 mg/kg BW/day (Aulerich and Ringer 1977).

Male and female ranch-bred mink were acclimated to a diet consisting of ocean fish scraps,
commercial mink cereal, and meat by-products. Ocean fish scraps made up 40 percent of this diet.
Dietary weatment levels were prepared by substituting 10, 20, and 40 percent of the ocean fish
scraps with PCB-contaminated carp. The mean dietary PCB concentrations were 0.015 mg/kg

. {control), 0.72 mg/fkg (10 percent carp), 1.53 mg/kg (20 percent carp), and 2.56 mg/kg (40 percent
carp). Groups of 15 mink (3 males, 12 females) were assigned to one of the four treatment groups
for a period of 12 weeks. Mink receiving the highest PCB-containing diet (40 percent carp or
0.32 mg/kg BW/day, as reported by the investigators) exhibited a 42 percent reduction in mean
litter size, 86 percent fewer live kits at birth, and no kits surviving beyond 24-hours post-partum.
Even mink receiving the 10 percent carp diet {or 0.13 mg/kg BW/day, as reported by the
investigators) exhibited a 67 percent reduction in kits surviving three to six weeks relative to the
control (Heaton et al. 1995). \ . } - _ oL

One-year-old mink were fed a diet of beef and cereal prepared from cows which had been given -
10 consecutive dailv orai doses of 1 and 10 mg/kg of Aroclor 1254 dissolved in an olive cil and
dairy concentrate (Platanow and Karstad 1973). The cows did not exhibit any clinical, gross, or
histopathological signs of PCB toxicity. - The cows were killed 24 hours following the last dose,
and the mnsculatore, liver, and kidnevs gronnd and mixed with commercial mink food cereal at a
level of 24 percent cereal. The resulting rations containing 0.64 and 3.57 mg/kg of total PCB
were fed to mink for a period of 160 days. The mink were fed this diet ad libitum 2 months prior

1o the breeding season and continued for 160 days. All 16 mink that were fed 3.57 mg/kg of T

PCBs died by day 105, Two of the 16 mink that were fed 0.64 mg/kg died by days 122 and 129.
The mink exhibited poor appetites, lethargy, and weakness before dying. Some passed tarry feces,
indicating gastrointestinal hemorrhaging. At both treatment levels, males survived longer than
females. These doses were converted toa daily exposure concentration by muttipiying them with
the inverse of the lowest reported body weight of the mink (0.52 kg) and the food ingestion rate of
the mink (0.121 kg/day). This yielded exposure concentrations of 0.148 and 0.785 mg/kg BW/day
for the 0.64 and 3.57 mg/kg dose, respectively.

Eight month old mink fed a basal diet contairing 1.0 mg/kg of Aroclor 1254 for a period of
approximately six months exhibited no mortality or any significant changes in the thyroid,
pitnitary, adrenal glands, or serum T3 anid T4 levels (Wren et al 1987a). Reproductioh and kit
development was evaluated under the same test conditions in a separate study (Wren et al. 1987b)
by the same investigators. Male fertility and female offspring production were not affected by the
1.0 mg/kg Aroclor 1254 diet. However, growth rate of kits nursed by exposed mothers was
significantly reduced. The investigaiors estimated the daily exposure conccm:auons to be 0. 10
mg/kg BW/day for males and 0.18 mg/kg BW/day for females,

In a preliminary study to determine the cause of reproductive complications in mink fed Great s
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Lakes fish, adult breeder mink were fed a basal diet supplemented with 30 mg/kg of PCBs for six -
‘ months (181 days). However, all of the mink died emaciated by the end of the experimental
, pericd (Aulerich and Ringer 1977). For this risk assessment, the 30 mg/kg dose was converted to
. a daily exposure concentration by multiplying it with the inverse of the lowest reported body
weight for the mink (0.52 kg) and the food ingestion rate (0.121 kg/day) to vield an exposure
concentration of 6.6 mgikg BW/day.

As a result of this preliminary study, a lcmg-te:rm study was conducted to ascertain the effects of
long-term, low-level consumption of PCBs on growth. Mink were fed a basal diet suppiemented
with 5 and 10 mg/kg of PCBs for a period of approximately 8.5 months. The basal diet plus10
mg'kg of PCBs resuited in a significant 56 percént decrease in body weight gain after a period of
4 months, Body weight gain was reduced by 39 percent in the 5 mg/kg treatment group, but this
reduction was not significant. Both the 5 and 10 mg/kg treatment groups failed to produce
offspring; the control group produced 17 live and 8 dead kits. Various degrees of embrvotoxicity
were observed during necropsy of the treated animals (Aulerich and Ringer 1977). The 5 and 10
mg/kg doses were converted to a daily exposure concentration by multiplying it with the inverse
of the lowest body weight reported by the investigators for this treatment group (0.923 kg) and the
food ingestion rate (0.121 kg/day) of the mink, This yielded exposure concentrations of 0.66 and
1.31 mg/kg BW/day for the 5 and 10 mg/kg | treatment group, respectively.

Based on the results of this experiment, another experiment was conducted to determine the
effects of long-term consumption of low-level PCBs on reproduction. Fifieen mg/kg of PCB as
Aroclor 1254 in the diet resuited in a complete inhibition of reproduction and 31 percent adult
mortality, compared to 6 percent mortality in the controls. Five mg/kg of Aroclor 1254 resulted in
a 95 percent reduction in the number of kits born live; the ratio of live kits to female adults was
reduced by 87 percent. However, in an effort to determine the persistency of the impaired
‘ ‘ ' reproductive condition, 11 adult females that received 5 mg/kg of Aroclor 1254 for a period of six

months were placed on a control diet for one year. The resuits indicate that the impaired

. ' o ‘reproductive performance of these females was not a permanent condition (Aulerich and Ringer
1977). The 5 and 15 mg/kg dose was converted to a daily exposure concentration by muitiplying
it with the inverse of the lowest reported body weight for the mink [and the food ingestion rate
(0.121 kg/day)] to vield exposure concentrations of 1.1 and 3.3 mg/kg BW/day, respectively.

A dietary dose of 0.13 mg/kg BW/day of PCBs (Heaton et al, 1995) was used as a LOAEL. A
NOAEL of 0.10 mg/kg BW/day (Wren et al. 1987b) was used. These values were used in food
chain exposure models for mink, red fox, and raccoon.

Delaved reproduction was reponed in ringed turtle doves fed a diet of 10 mg/kg Aroclor 1254 (1.3
- mg/kg BW/day) for 3 months (Heinz et al. 1984). Another study investigated the behavioral

. component of reproduction in mourning doves given dletarv supplements of 0, 10, or 40 mg/kg
Aroclor 1254 (0, 0.9 mg/kg BW/day, 3.5 mg/kg BW/day) (Torre and Peterle 1983). Control
doves displayed normal courtship behaviors and patterns (Torre and Peterle 1983). Doves that
were fed at the 10 ppm supplemental level spent twice as much time in the courtship phase as the
control birds, with only 50% completing courtship and nesting (Torre and Peterle 1983), Of the
50% that did nest and incubate eggs, nest initiation was significantly delayed. None of the doves
on the 40 ppm dietary sapplement completed the nesting process (Torre and Peterle 1983). It was
hypothesized that the decline of reproductive activity was induced by the degradation of estrogen
and androgen present in the birds which is presumably a result of increased hepatic microsomal
enzyme activity due to the presence of PCBs (Eisler 1986b). Hatchability of chicken eggs was
reduced in hens fed a diet which was supplemented with 20 mg/kg of total PCBs (3.5 mg/kg
BW/day), reproductive impairment was observed at supplemental dietary levels as low as 5 ppm

0.9 mg/kg BW/day)(Heinz et al. 1984) Pht.asams fed a diet of 50 mg/kg Aroclor 1254 (3.2
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mg/kg BW/day) weekly laid significantly fewer eggs than controt birds (NAS 1979). A dietary
. ~ dose of 0.9 mg/kg BW/day (from both studies on mourning dove and chicken) was used asa
._ LOAEL. This value was converted to a NOAEL of 0.09 mg/kg BW/day by dividing by a factor of
10. These valnes were used in food chain exposure models for American woodcock and belted
kingfisher,

American kestrels fed a diet of 9-10 mg/kg BW/day of Arochior 1254 for a periad of 62-69 days,

. showed a marked decrease in sperm concentration (Bird et al. 1983). American kestrel and red-
tailed hawk are both predatory species. Predatory birds might consume enough PCBs to alter
semen quality, which in conjunction with courtship behavioral disorders. might be disastrous in
some breeding areas. Therefore, a dietary dose of 9 mg/kg BW/day was used as a LOAEL. This
value was converted to a2 NOAEL of 0.9 mg/kg BW/day by dividing by a factor of 10. These -
values were used in food chain exposure models for red-tailed hawk.

50  METHODS
51 Invgstigaﬁve S'trategy_:l

A field investigation wis conducted to obtain site-specific contaminant concentrations in water,

" sediment, soil, and biological tissue that would address the data gaps identified in the preliminary
risk assesstnent and provide data necessary for the completion of a baseline risk assessment for
the site. These data gaps were addressed as follows:

Data Gap: Site-specific tissue concentrations wete not available.
Strategy: Earthworms, small mammals, fish, and clams were retained for chemical residue analysis
of bioaccumulative contaminants (PCBs, metals). These site-specific tissue residue levels were
o - used to predict the amount of contaminant transfer through trophic levels and subsequently,
. ) effects to the ecological functioning of the system.

Data Gap: Limited literature-based toxicity information was available for several of the
contaminants of concern identified in the preliminary risk assessment.
Strategv: An extensive literature search was conducted for literature-based toxicity information.

In addition to addressing the data gaps, the following investigative strategies were employed to
complete a final risk assessment for this site. Solid- and agueous-phase toxicity evaluations were
conducted to determine the effects of direct contact with site contaminants te terrestrial and
aquatic organisms. The underiying premise of these toxdcity evaluations was that the organism

' response can be associated with the contaminant levels measured by the chemical analyses. This
premise applies to those contaminants that are considered direct toxins, not bicaccumulative or not
bioconcentrated (e.g., volatile organic compounds, semi-volatile organic compounds, most metals,
-and certain pesu::lds)

To address the contaminants that are generally con51dered bioaccumulative and bioconcentrated
(e.g., PCBs) and those that are moderately bioaccumnnlative but not bioconcentrated (e.g., Cu, Pb
and Zn), tissue residue levels in the earthworms from the solid-phase scil toxicity evaluation, and

from the small mammatl and fish collecnon, were used to predict comanuna.nt transfer to higher
trophic levels.

5.2  Technical Approach

5.2.1 Site Reconnaissance
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A site reconnaissance was conducted prior to sampling activities to familiarize the field

crew members with the physical characteristics of the site. This information was used in .
conjunction with site maps to locate the general sampling locations for the study. .
Locations were selected to provide samples from the river, on-site basins, and other

terrestrial locations (Figunre 2, Table 1),

52.2 XRF Screening/PCB Sereeming  — ~ 7~ 7 ' ' : : —=-

Scil and sediment were screened for metals in the field using 2 Spectrace 9000 field-
portable X-ray fluorescence (XRF) analyzers. The purpose of the screening was to
confirm the presence of contaminants in areas selected during the site reconnaissance as
potential sampling locations and to determine a concentration gradient. The Spectrace
9000 was utilized for bench top screening using prepared (i.e., dried and sieved) sample
cup methods. Screening was conducted in accordance with ERTC/REAC Standard =~
Operating Procedure (SOP) #1713, Spectrace 9000 Field Portable X-ray Fluorescence
Operating Procedure. Replicate analyses were run on approximately 10 percent of the
samples. The resnits of the replicate analyses were used to determine the instrument
precision. A minimum of 10 percent of the screened samples were retained for
laboratory confirmation by a U.S. EPA-approved method using Atomic Absorption (AA)
or Inductively Coupled Plasma (ICP) analyses. The laboratory values were cornpared to
the XRF values using regresston anatysis. A coefficient of determination {r) value
greater than 0.70, as stated in the U.S. EPA/ERTC Quality Assurance Technical
Information Bulletin (Vol. 1, No. 4, May 1991), indicates an acceptable level of
correlation between the two methods and gualifies XRF data as Quality Assurance Level
2 (QA-2) data.

From 11 to 14 May 1997, 37 soil and sediment samples were collected for XRF analysis. '
The samples were collected using a decontaminated stainless steel or plastic trowel. The .
sample was placed into a plastic bag and transported to the staging area. At the staging

area, the sample was relinquished to the field chemists for processing and analysis.

To determine the concentration of PCBs from several locations throughout the property,
a select number of the soil and sediment samples that were collected for XRF analysis
were chosen for PCB analysis. From 11 to 12 May 1997, 12 soil and sedimnent samples
were collected for PCB analysis. The samples were placed into an 8-ounce glass jar,
labeled, and transported to HPE Environmental Service, Falls Church, VA. The samples
were analvzed for Aroclor 1248 method and the results were received on 13 May 1997,

523  Surface Water Sampling (Basins. River)

Surface water samples were collected from seven river locations (except Location BMI-
6} and from five basins located on site (Figure 2). - In addition, a water sample was
collected from Location BMI-4 following the start-up of the waste water treatment plant
(Sample No. 604). Surface water samples were collected directly into the appropriate
sample container as per ERTC/REAC SOP #2013, Surface Water Sampling. Water
samples were collected prior to collecting sediment samples and upstream of any stream
disturbances caused by the sampler. Samples analyzed for metals were preserved by
adding 40 percent nitric acid until a pH of less than 2 was obtained. Surface water
samples were subntitted for TAL metals, Target Compound List (TCL) Pest/PCBs, and
TCL VOCs anatyses. In addition, water samples were collected from the basins for
toxicity testing using C. dubiag and P. promelas. '
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525

5.2.6  Mammal Trapping and Processing

Water quality parameters were measured using an Horiba® Water Quality Management
System. The Horiba was used to measure temperature in degrees Celsius (°C), pH,
dissolved oxygen [milligrams per liter (mg/L)], conductivity [millimhos per centimeter
(mmhos/cm)], turbidity [nephelometric turbidity units (NTUs)], and salinity [parts per
thousand (ppt)]. The Horiba was calibrated prior to data collection and after data '
collection was completed. In-sitn water quality data were transcribed from the digital
display of the Horiba into a field logbook at the time of collection. The Horiba was used

" in accurdancc with the manufacturer’s operating manual.

.Surface Sediment Samp]ing (Basins, River)

- Surface sediment samples were collected at eight river sample stations and from five

basins located on site (Figure 2). In addition, a sediment sample was collected near
Vscose Basm No 1 in an area thaI. mnta.med run-off material from the basin (Sample
No. 608). - i _

All sediment sampling was conducted according to ERTC/REAC SOP #2016, Sediment
Sampling. At each sample station, sediment was collected from the top six inches of
sediment using a decontaminated ponar dredge, bucket auger, or trowel. The sample was
composited into a decontaminated 5-gallon plastic bucket, homogenized, and divided into
the appropriate sample containers for chemical analyses. All sediment samples were
screened in the field for metals using the Spectrace 9000 XRF analyzer. The sediment
samples chIected from the river wer: submitted for TAL metals, TCL Pesticides/PCBs,
basins were adchuonally analyzed for: TCL BNAs. In addition, sediment samples were
collected for toxicity testing using Hyallela azteca and Chironomus tentans.

.Surface Soil Sampling

Surface soil samples were collected at six sample locations on site (Figure 2). Surface
soil samples were collected using a decontaminated stainless steel trowel or spoon from
the top six inches of the soil according to ERTC/REAC SOP #2012, Soil Sampling. All
soil samples were analyzed for TCL VOCs, TAL metals, TCL Pest/PCB. TCL BNAS,
grain size, and TOC. In addition, soil samples were collected for toxicity testing using .
Joefida.

~ Small maimmals were collected from the site to determine tissue levels of metals and

Pest/PCBs and to evaluate histopathological effects of exposure to site contaminants.
The presence of elevated metal and PCB burdens in small mammals trapped on site

_ would show that the contaminants are bioavailable and have the potential to cause
" ecological risk to terrestrial receptor species. All field trapping activities were conducted

in accordance with ERTC/REAC Standard Operating Procedure SOP #2029, Small
Mammal Sampling and Processing.

Four trapping areas were established on site as follows: the Fly Ash'Pile, the Wetland
Area the Wastewater Treatment Plant area, and the Reference Area [located immediately
adjacent to the staging area (Figure 2)]. The length of the trapping period and the
trapping effort varied among each of the four trap areas and was based on the length of
time and effort required to capture a sufficient number of mammals for statistical '
evaluation. Sampling was performed using Museum Special snap traps set in grids or
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lines as appropriate. All traps were spaced 10 feet apart and baited with a rolled oats
and peanut butter mixture. The traps were checked twice daily, once in the morning and
once in the evening. During trap checks, traps were rebaited as necessary. Recovered
animais were labeled with the trap area, trap number, species, and date of capture while
in the field and then were transferred in coolers to the staging area for processing, ‘

For each animal, prior to performing the necropsy, data from the specimen label were

transferred to a small mammal data sheet (Appendix A). Body metrics including total

body weight, body length, tail length, ear length, liver weight, and kidney weight were

measured and recorded on the data sheet. During the necropsy any abnormalities were

noted and the contents of the gastrointestinal tract were removed from each specimen.

Sections of the kidney and liver (approximately 0.5 g each) were remaved for

histopathological analyses. The sections were placed in a labeled 40-mL glass vial and

preserved with 10 percent newral buffered formalin, The preserved sections for all

mammals were submitted to Animal Refersnce Pathology (ARP) for histopathologicat -
evaluation. The remaining tissoe was homogenmed for TAL metals and PestPCB o
analysis. :

In addition to marnmals, a soil sample was collected from each of the trapping grid. The
same identifier was used on these samples as on the mammals (e. g Fly Ash Piie,
Wetland Area, Wastewater Treatment Plant and Reference).

5.2.7 Benthic Macroinveriebrate Collection and Processing

Benthic macroinvertebrates were sampled in the South Fork of the Shenandoah River to
determine if contaminants released into the river are impacting the benthic invertebrate
community, which in thrn may impact the health and function of the entire aquatic system
(e.g., fisheries). Changes in benthic macroinvertebrate coinmunities among sampie
stations were evaluated to determine if these changes are related to contaminants or other
abiotic or biotic factors.

Benthic macroinvertebrates were sampled per draft ERTC/REAC SOP # 2032 Benthic
Macroinvertebrate Sampling, and U.S. EPA (1989 and 1990). Specific key habitat
variables, such as substrate and basin morphology were characterized and documented in
field logbooks (Appendix B). A long-handled, D-frame net, measuring approximately
45 centimeters (cm) wide and 20 ¢ tall, with 0.5 millimeters (mm) mesh was used. The
upper straight portion of the frame was positioned firmly on the substrate with the net
extended in a downstream direction by the current. A sampling area of approximately 1
square meter was established immediately upstream of the net. The stream bottom within
this area was disturbed for 60 seconds by overturning rocks and substrate to a depth of
approximately 5 cm; dislodged organisms were swept into the net by the current, Three

_ replicate samples were collected at each sample location. The net contents were
transferred to a labeled polypropylene sample container and preserved with 70 percent
isopropyl alcohol. To prevent damage to the organisms during transport, large debris,
stones, and other extraneous material were removed afier ensuring that they were free of
attached or clinging organisms. Organisms clinging to the net fabric were removed with
forceps and added to the comainer. The invertebrate samples were shipped to the REAC
Biological Assessment Laboratory in Edison, NJ for sorting. The invertebrates were then
placed into 40 milliliter (mL) glass vials and shipped to Symbiosis, Inc., Riegelsville, PA
for identification.

In the laberatory, the samples were rinsed in clean water and placed in a white 12 by 18-
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inch polyethylene pan Just enough water was added to a]low complete dispersion of the
material within the pan. Samples too large 1o be sorted in a single pan were transferred
in small aliquots until the entire sample was processed. Large debris, stones, and other
extraneous material were removed from the tray and inspected for attached or clinging
organisms. All organisms picked from the pan were identified to the lowest positively
identified taxonomic level, enumerated, and recorded on a laboratory bench sheet. The
size and life history stage of the organisms and state of taxonomic knowledge of the taxa
determined the level of identification. “The organisms were identified using appropriate
taxonomic references (Edmunds et al. 1976, Wiggins 1977; Pennack 1978; Merritt and
Cummins 1984; Peckarsky et al. 1990) and 2 representative subsample was identified by
. a second individual to meet the QA/QC reqiirements of the taxonomic analysis.

Benthic macroinvertebrate community structure was sumimarized utilizing several
nuemeric and ecological parameters including: a) mumber of individuals; b) number of
species; and, c) a descriptive summary of fumctional feeding groups. For the last
parameter, an organism was classified or placed into a group based on morphological
mechanisms of food acquisition, behavioral characteristics, and physical/biochemical
characteristics of the food item (Curnmins and Klug 1979 and Merritt and Cummins
1984). Taxa were assigned a feeding group based on literature descriptions of mouth
parts, gut contents, and ecology. In some cases, the degree of taxonomic resolution did
not permit the placement of a taxa into a single group. In this case, fractional shares for
that taxa were assigned to each potertial feeding group (Barbour and Cummins 1989).
Poor taxonomic resolution, coupled wﬂh the dlvemty of feeding groups. excluded the

. Chironomidae from this anatysis. o

Five functionat feedmg groups were considered, including shredders, collector-filterers,
collector-gatherers, scrapers, and predators. Shredders consume coarse particulate

- organic matter composed primarily of decomposing vascular plant material. The
microflora associated with this material is an important component of the total energy
assimilated by this group. Collectors feed on fine particulate organic matter either by
filtering this material from the water column, or by gathering it from deposits and
sediments. Scrapers possess specialized mouth parts that enable them to feed on
periphyton. The periphyton community grows on submerged mineral and organic
substrates and is composed of bacteria, protozoa, and algae. Predators are secondary
consumers that feed on animal tissue. 3

Sediment and water samples were also collected from each of these locations. The
“sample identifier was the same as used on the benthic samples (e.g., Reference No. 1,
Reference No. 2, and BMI-1 through BMI-5). Water samples were not collected from
. location BMI-6. These sampie locations also corresponded with the location of outfalls
assocaiated with the site.

5218. Fmgenml Clam Collecucm and Processing .

The Work Plan prepared for the Risk Assessment specified the collection of an
invertebrate species from each benthic macroinvertebrate location for chemical anatysis,
The species targeted was the crayfish. However, efforts in the field indicated that the
collection of crayfish would not be possible. It was noted that there were many
fingernail clam at each sampling location. Therefore, a decision was made in the field to
collect the fingernail clam, and to use the tissue data in place of the crayfish. The
sampling crew manually collected clams at each of the benthic macroinvertebrate
sampling locations. The clams were transported to the staging area where they were
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placed into buckets or coolers. Sufficient water was added to cover the clams and an air
stone placed into the bucket. The clams were allowed to depurate overnight. The

following day, the clams were rernoved from the chamber and the shells were removed, .
The soft-tissue was placed into an 8-ounce glass jar. The jar was shipped tothe REAC -

Biological Laboratory in Edison, NJ. In the lab, the contents of the jar were weighed and
separated for analysis. The purpose of this effort was to provide as many analyses as
possible from each location. This method allowed for two replicate analysis for TAL
metals and Pest/PCBs from each. location, with the exception of location BMI-4, This
location onlv contained sufficient mass for one chemica! analysis.

Sediment and water samples were also collected from each of these locations as
discussed in Section 5.2.7. .

5.2.9 . Fish Collection and Processing

Fish were collected from 12 to 13 May 1997 from the South Fork of the Shenandoah
River. The fish sampling crew conducted a site reconnaissance pf the river to determine
appropriate sample locations. The stations were selected based on their proximity to site
outfall. Five locations, including an upstream reference station, were selected within the
river for the collection of fish. The targeted species were sunfish (previous data
indicated that redbreast sunfish were available) and carp. Carp were selected to provide
comparison for the species collected within the on-site basins.

A combination of backpack and boat-mounted electroshockers were used to collect fish
from the river. A Coffelt Mark X backpack shocker was used at the reference location
{upstream near the public boat ramp). The backpack shocker is powered by a small
generator mounted in the backpack. A hand held anode probe and rattail cathode set up
the field in the water. A Coffelt Mark XX boat shocker was used at the other locations.

The boat shocker includes a stainless steel sphere anode connected to an articulated arm

mounted to the bow of the boat. A 5000 watt Honda generator supplied power to the
shocking unit. The boat was pushed at each station by a member of the field crew while
the other field member operated the dead-man switch from the boat. This allowed us to
position the anode over appropriate structure and cover encountered along the bank. The
current and shallow water made it difficult to use the motor to navigate with any
precision.

During cach shocking run, all sunfish collected were netted and placed in live wells, All
other fish were reieased immediately. Throughout the effort, we attempted to collect carp
from the river, but were unable to collect these fish.

On 12 May 1997, fish were collected at the reference area and then the field crew
launched the baat shocker and drifted downstream to the large brick structure (BMI-1).
The field crew worked at least 50 m on both SIdes {upstream and downstream of the brick
building}.

On 13 May 1997, the field crew launched the boat and drifted downstream to the farthest
station downstream (BMI-6). This location was approximately 750 m downstream of the
wastewater treatment outfall. Sunfish were collected within 2 50-m section of bank under
various cover types and structure. The field crew then proceeded to the waste water
treatment plant discharge (BMI-4), Fish were collected primarily within 25 m
downstream of the discharge in the small back water area created just downstream of the
discharge. A few fish were coliected just upstream of the discharge (within 20 meters).
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The next station was approximately 500'm upstream of the waste water treatment plant
{BMI-2). It only tock about 50 to 75 m of stream bank to provide ¢énough structure to
. | capture the required number of sunfish.

All fish were brought back to the staging area in live wells or buckets and transferred to
larger aerated coolers. The sunfish were aliowed to depurate overnight. The following
day, the fish were sacrificed, and total length, standard length, and weight were recorded
for each fish selected. The fish were then wrapped in aluminum foil and placed into zip-
lock plastic bags. -The fish were frozen and shipped to the REAC Biological Laboratory
in Edison, NJ. The whole body fish was analyzed for TAL metais and Pest/PCBs. Eight
redbreast sunfish were collected from each location (BMI-1 contained seven replicate
sunfish).

Fish were also collected from Sulfate Basin No. 5. A sediment sample collected from
this basin, and anatyzed using XRF, comained 160,000 mg/kg zinc. Therefore, the fish

— : coliected from this basin were assumed to provide a worst case estimate of the exposure
to zinc.

_.On 12 Mav1297 two gill nets were set in the basin. One net was set parallel to the
shoreline, and the second net was set perpendicular to the shore. Both nets contained 10
ft paneis with mesh sizes ranging from % inch to 4 inches, and each net was®
approximately 100 fi long. The nets were deployed by tying one end to a stationary
object and then slowly backing the boat away from the shore. When the net was fully
set, the other end was tied to a float and a weight. The nets were allowed to remain in the
water for several hours prior to checiking. During the set, seven carp were collected
from Sulfate Basin No 5. All fish were captured live and transported to the staging area.
. The fish were placed in coolers and allowed to depurate overnight. The following day,
the fish were sacrificed, and total length, standard length, and weight were recorded for
. each fish. The fish were then wrapped in aluminum foil and placed into a ziplock bag.
The fish were shipped to the REAC Biological Laboratory in Edison, NJ for analysis.
Each fish was analvzed for TAL metals and Pest/PCBs.

One gill net was also set on 14 May 1997 in Fly Ash Basin No. 6.. This net was long

_"enough to stretch across the basin. This net was placed for approximately 24 hours.
During this time. no fish were captured in the net. No other fish were capmrcd from the
‘ on-site basins. _

Sediment and water samples were collected from reach river location as discussed in
. Section 5.2.7. Sediment and water samples were also collected from Sulfate Basin No. 5.
- These samples were used in the food chain expasure models.
5.2.10 Toxicity Test Evaluation

A séﬁeq’ of laboratory toxicity evaluations were conducted to assess the toxicity of site -
contaminants to ecological receptors and to address the following assessment endpoints:

¢ Protection of benthic invertebrate communities to maintain species diversity and
mutrient cycling (trophic structure), and to provide a food source for higher level
CODSUMErS.

* Protection of fish communities to insure that direct exposure and ingestion of

contarninants by forage fish and invertebrates does not have a negative impact
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on growﬂi. survival, and reproductive success. Additionaily. to insure that
contaminant levels accumulated in fish tissues are Jow enough to minimize the
risk of accumulation and negative effect in higher trophic levels.

. Protection of soil invertebrate commmmities to maintain species diversity and
nutrient cycling (trophic structure), to provide a food source for higher level
consumers, and to insure that contaminant Jevels in soil mvem:brate tissues are

low enough to minimize the risk of bioaccumulation and/or other megauvc toxic
effects in higher trophic levels.

The series of toxicity evaluations selectzd to address these endpoints were as follows: - T

For agueons matrices: : : . o S

. 7-day toxicity evaluation using the cladoceran, Ceriodaphnia dubia
» 7-day toxicity evaluation using the fathead minnow, P:mepha!es
promelas . - ‘ e

Water samples were collected from Sulfate Basin No. 1, Sulfate Basin No. 5,

Fly Ash Basin No. 6, Emergency Pond, and the Polishing Pond for testing using
C. dubia and P. pimephales. The endpoints for the test using C. dubia were
survival and neonate production. The endpoints for the tst using P. pimephales
were survival and growth (body weight).

For sediment: B} _ _ e
. 10-day toxicity evaluation using the amphiped, Hyallela azteca
. 10-day toxicity evaluation using the midge, Chironomus tentans

Sediment samples were collected from Sulfate Basin No. 1, Sulfate Basin No. 5,

Fly Ash Basin No. &, Emetgency Pond, and the Polishing Pond for testing using,
f. azteca and C. tentans. The endpoints for these evaluations were survival and
growth (measured as body length and body weight).

For soil:
. 14- and 28-day toxicity evaluation using the earthworm, Eisenia foetida

Soil samples were collected from the Reference Area, Wetland Area,
Wastewater Treatment Plant Area, Fly Ash Pile, and the PCB Spill Area. The
endpoints for this evaluation were survival and growth (measured as body
weight). Surviving organifms from the 28-day earthworm evaluation were
submitted for laboratory analysis of Pest/PCBs and TAL metals,

Survival and growth data generated in the sediment and soil tests were evaluated
for normality and homoscedasticity prior to analysis. If the assumptions of
normality and equal error variances were met, the data were analyzed with an
analysis of variance. This analysis was followed up by the Duncan’s Multiple
Range Test and the Dunnett’s t-test to determine statistical significance. Mean
survival and growth data were then correlated with mean soil and sediment
contamninant levels. Since direct contact with contaminated water in the toxicity
evaluation is the primary route of exposure for fathead minnows in this risk
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5.2.13

RESULTS

assessment, the results of the test will be used to indicate adverse exposure
levels using a Pearson correlation procedure.

Sampling Equipment Decontamination

The following sampling equipment decontamination procedure was emploved prior and
subsequent to sampling each station in the following mumerical sequence:

1 phys:cal removal

2 nonphosphate detergent Wash .
3 potable water rinse
4 10% nifxic acid rinse
5 distilled water rinse
6 acetone rinse

7 distilled water rinse
B8 airdry

‘Sample Documentation ar'id Packagimg

Sample docmnentauon was complett:d per thc follomng ERTC/REAC SOPs:

. ERTC/REAC -SOP #2002, Sample Docz.rmentanon

. ERTCIR.EAC SOP #4005, Chain of Custody Procedures

Sample packaging and shipment was conducted in accordance with the following
ERTC/REAC SOP: '

. ERTC/REAC SOP #2004, Sample Packaging and Shipment
Sampling Techniques

Fleld sampling techniques were conc[ucted in accordance with the following
ERTC/REAC SOPs:

. ERTC/REAC SOP #2012, Soil Sampling ,
. ERTC/REAC SOP #2013, Surface Water Sampling
. ERTC/REAC SOP #2016, Sediment Sampling

Sediment and soil samples were screened in the field using XRF. The validation report for these results is
included in Appendix C. The remainder of the sediment, soil, water, and tissue samples were sent to the
REAC Laboratory, Edison, NJ. The final results for these analyses are included in Appendix D.

6.1 Field Scresning Results

6.1.1

XRF Results of Metals in Soil/Sediment

A total of 37 soil/sediment samples were screened in the field for Zn, Pb, Cu, Cr, As, Cd,
and Fe. The results indicate that Zn ranged from undetected to 160,000 mg/kg (Sulfate
Basin No. 5), Lead ranged from undetected to 230 mg/kg, Cn ranged from undetected to
140 mg/kg, and As ranged from undetected to 190 mg/kg. Chromium and Cd were not’
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detected in any samples above the detection limits. The oomplem results of the XRF
analyses are included in Appendix C. e

6.1.2  PCB Screeping Resulis -

In order 10 locate area of PCB contaminafion, several sediment and soil samples were

collected on 11 and 12 May 1997 and analyzed for Aroclor 1248. These samples were

collected from 12 locations within the South Fork of the Shenandoah River upstream, S
adjacent to, and downstream of the site. In addition, soil samples were collected from

near the Treatment Plant, the Wetland Area, the Fly Ash Pile, and the Reference Area. A -

Based on a QA review of the data, these resnlts were determined to be invalid.

However, sediment or soil samples were later coliected from each of these locations and
analyzed for total PCBs using a standard laboratory method. Therefore, no information ™~~~
was lost due to the rejection of the screening PCB results.

6.2 Results of the Chemical Analysis of Surface Water (Basins)

Water samples were collected from seven locations within the South Fork of the Shenandoah
River and from five on-site basins. The samples were analyzed for VOCs, TAL metals, and
Pest/PCBs. In addition, water quality parameters were measured at each location (Table 2).

6.2.1 Metals

Water samples were collected from fSve on-site basins and analyzed for TAL metals
{Tabie 3). The water samples collected from Sulfate Basins No. 1 and No. 5 had 160 .
micrograms per Liter (ng/L) and 120 ug/L of Zn, respectively. Of the basins sampled,
the Emergency Pond had the highest concentration of Zn at 1,700 ug/L. With the
exception of Fly Ash Basin No. 6 all other on-site samples contained Zn above the
MDL.

Aluminum was detected in ail samples except in Sulfate Basin No 5. The highest
concentration of aluminum (Al) was detected in the Polishing Pond at 940 ug/L.
Calcium, Fe, magnestum (Mg), Mn, potassium {K), and sodium (Na) were detected in
every sample. Antimony (Sb), beryllium (Be), Cd. Cr, cobalt {Co), Cu, Pb, Hg, Ni,
selenium (Se), silver (Ag), thallium (T1), and vanadium (V) were not detected in any
water samples collected on site,

6.2.2 VOCs

No VOCs (including CS,) were detected above the detection limit in any of the on-site
surface water samples (Table 4). .

6.2.3  Pesticides/PCBs

No Pest/PCBs were detected above the detection limit in any of the on-sﬂe surfacc water
samples (Tabile 5).

6.3 Results of the Chemical Analysis of Surface Water (River)

6.3.1 Metals
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6.4

Water sampies were collected from seven locations within the South Fork of the
Shenandoah River (Table 6). The samples collected from the river had fewer analytes
detected than the samples collected from on-site basins. Aluminum and Zn were not
detected above the detection limit i in any river sample. Sixteen of the 23 analytes were

- not detected in the river samples and the remainder of the analytes [barium (Ba), Ca, Fe.

. Mg, Mn, K, and Na] were found at similar concentrations at all locations.

3

- A water sample was collected at Outfall 004 prior to the start up of the treatment plant
(Sample 414) and then immediately following the start up of the treatment plant (Sample
604, Tabie 6). The concemrations of Al, Fe, Mp, K, Na, and Zn increased following the
start up of the plant. It shouid be noted that the Na concentration went from 8.100

- milligram per Liter (mg/L} to 270,000 mg/L following the start up of the treatment plant.
The concentrations of Ba, Ca, and Mg decreased fo]lowmg the start up of the reatment
plant. . P — .

632 .voCs . "

No VOCs were detected abave the detection limit in any of the river water samples.
. Acetone was detected at a low concentration in sample BMI-2. Carbon disulfide was not
detected in the river water samples (Table 7).

6.3.3 . Pesticides/PCBs
Water samples were collected from seven locations within the South Fork of the
Shenandoah River. No Pest/PCBs were detected in any sample above the MDLs (Table
8). :

Results of the Chemical Analysis of Surface Sediment (Basins)
6.4.1 Metals

Sediment samples were collected from the same on-site basins as the water samples
(Table 9). In addition, a sediment sample was collected from an area adjacent to Viscose
Basin No. 1 (Sample 608). Zinc levels were elevated in several of the on-site basins.
The highest concentration of Zn was detected in Snifate Basin No. 5 at 170,000 mg/kg. -
Sediment collected from Sulfate Basin No. 1, the Emergency Pond, and the Polishing
Pond contained 27,000 mg/kg, 44,000 mg,/kg, and 43,000 mg/kg Zn, respectively.

Sllver and Tl were the only mcta]s not detected in sediment samples collected from the
basins. Mercury was detected in all sediment samples, except at Sulfate Basin No. 5.
ranging from 0.45 to 1.1 mg/kg (Table 9). -

6.42 . YOCs

Acetone and 2-butanone were detected in every sample (Table 10) collected from the on-
' site basins. The concentration of acetone ranged from 60 micrograms per kilograms
(ug/kg) in the Viscose Creek to 470 ug/kg in Fly Ash Basin No. 6: “The concentration of
2-butanone ranged from 13 ug/kg in Viscose Creek to 140 ug/kg in Fly Ash Basin No. 6.
Several other VOCs were detected in the sediment samples. Benzene, toluene, xylenes,
naphthalene, and trimethylbenzene were detected in several of the samples. The
Emergency Pond contained the largest number of VOCs detected (10). Carbon disulfide
was detected in low concentrations in the sediment of Sulfate Basin No. 5 (10 ug/kg) and
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the Emergency Pond (19 ug/kg). Carbon disulfide was not detcctcd in any other
sediment samples (Table 10).

6.43  Pesticides/PCBs

Pesticides were not detected in sediment samples collected from the on-site basins (Table
11). The sediment sample coliected from the Polishing Pond contained 2,200 ug/kg '
Aroclor 1254 and 3,000 ug/kg Aroclar 1260, The sediment sample coliected from the
Emergency Pond contained 450 ug/kg Aroclor 1248 and 400 ug/kg Arocior 1260. PCBs
were not detected in any other sediment samples (Table 11).

644  Grain Size

Greater than 50 percent of the sediment composition was comprised of silt, clay, and
colloids in the six sediment samples coliected from the on-site basins. Sulfate Basin No.
5 contained 4.3 percent gravel and the Emergency Pond contained 0.1 percent gravel. No
other sediment sample contained gravel. The remainder of the sediment was composed
of sand. The percent sand ranged from 24 to 50.2 percent (Table 12). Admuonal
information on grain size is located in Appendix E.

6.4.5  Total Organic Carbon
Sediment collected from the basins was analyzed for total organic carbon. Of the basins
sampled. the Sulfate Basin No. 5 comtained the highest percent of total organic carbon at
32.6 percent. The other basins all contained less than 13.8 percent organic catbon {Table
12).

6.5 = Resulis of the Analysis of Sediment (River)

6.5.1 Metals

The concentrations of metals in the river are much lower than those found in the on-site
basins (Table 13). For example, the highest Zn concentration detected in the river was
120 mg/kg at location BMI-3. This location is downstream of Outfall 004, The
reference location (Reference 2), upstream of the site, had a Zn concentration of 78

mg/kg.

There are no trends with regards to decreasing or increasing metal concentrations in the
sediment samples collected from the river (Table 13).

652 VOCs

Acetone was detected at all river locations except for the Reference 2 (the most upstream
location). The concentration ranged from 14 ug/kg at Location BMI-3 to 800 ng/kg at
Reference No. 1. Acetone was not detected in the field or trip blanks. In addition, 2-
butanone was detected at the Reference location, BMI-4, and BMI-6, The only other
VOC detected was toluene at the Reference location at 10 ug/kg, which is estimated
below the detection limit. Carbon disulfide was not detected in any sediment sample
collected from the South Fork of the Shenandoah River (Table 14).
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6.5.3  PCB/Pesticides

Pesticides were not detected in the sediment samples collected from the river (Table 15).
Aroclor 1260 was detected at Location BMI-5 at a concentration of 470 ug/kg. No othcr
PCBs were not detected at any other river location.

6.5.4 ... Grain SI.ZE

Greater than 50 percent of the sediment sample composition was comprised of sand for
the river samples, ranging from 51.4 to 70.6 percent. Only the reference location
contained gravel at 2.8 percent. No other location contained gravel. The next h1ghest
composition was silt rangmg from 7.8 percent to 34.9 percent (Table 16).

6.5.5  Total Organic Carbon

The sediment samples collected from the river were anatyzed for total organic carbon.
The percent organic carbon in the river samples was very low, approximately 1 percent at
Locations BMI-3 and BMI-6. This indicates that the composition of the sediment was
mostly mineral at this location. The highest organic carbon was found at Reference Area
No. 2 at'12.2 percent. All other river locations were below 4.5 percent organic carbon
(Table 16). _

6.6 .Results of the Analysis of Surface Soil
6.6.1 Metals

Soil sampies were collected at the same locations as the small mammal trap lines, as well
as from the area identified as the PCB Spill Area and a location near the Emergency

Pond (Table 17). The Treatrnent Plant sample had the highest Zn concentration at 710
mg/kg. The Fly Ash Pile contained elevated As, Ba, Cu, Cr, Hg, Ni, and Se compared to
the other samples. .

There were no other clear trends in the metals results. This is not unexpected because the
 selection of the soil sampling locations was based on the proximity to different
contaminant sources thronghout the site.

662 NOCs e e

Acetone (190 ug/kg) and chioroform (19 ug/kg) were detected in the soil samples
collected from the Fly Ash Pile. It should be noted that the positive results for VOCs in
the Fly Ash Pile are estimated due to the internal standard exceeding the QC criteria.

. Methylene chioride was detected in 2stimated amounts from the PCB Spill Area (an
estimated 4 ug/kg) and the Treatinent Flana Area (an estirnated 3 ug/kg). No other VOCs
were detected in the soil samples collected on the site (Table 1R).

6.6.3 _ PCB/Pesticides

Pesticides were not detected in any soil samples. Aroclor 1248 and Aroclor 1254 were
detected in the soil sample collected from the PCB Spill Area at concentrations of 84
ug/kg and 340 ugfkg, respectively. PCBs were not detected at any other location (Table
19).
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6.64 BNAs

Chrysene was detected in the soil sample collected from the PCB Spill Area at a
concentration of 1,200 ug/kg. This concentration was estimated below the detection
limit. BNAs were not detected in any other on-site soil sample (Table 20).

6.6.5 Grain Size

Except for the areas near the Emergency Pond, the on-site soil samples contained less
than 13.6 percent gravel (FIv Ash Pile). The soil samples were composed mostly of
sand, ranging from 34.6 percent at the Fly Ash Pile to 87.2 percent adjacent to the
Emergency Pond. Clay made up for less than 10 percent of the composition and colloids
made up less than 25.7 percent (Table 21).

6.6.6  Total Organic Carbon -

The soil samples collected for the toxicity tests were analyzed for TOC. The results are
variable with the fly ash pile having the greatest TOC at 29.4 percent and the next highest
fornd in the Emergency Pond at 17.1 percent. The lowest of the on-site soil samples

was 3.8 in the wetland area of the site. All other locations had less than 8.1 percent
organic carbon (Table 21).

6.7 Description 'of the Aqueous Phase Surface Water Toxicity Evaluation
6.7.1  Pimephales promelas . . -

Chronic (7-day) aqueous phase toxicity tests were conducted on surface water samples

from Sulfate Basin No. 1, the Emergency Pond, the Polishing Pond, Sulfate Basin No. 5. .

and Fly Ash Basin No. 6. After seven days of exposure, the survival of P. promelas - .
ranged from 49 percent (Polishing Pond at a 50 percent dilution) to 100 percent in

Sulfate Basin No. 1. Both the 50 percent dilution and the 100 percent samples from the

Polishing Pond displayed significantly reduced survival (p=0.05). Survival was also

stgnificantly reduced (p=0.05) in Fly Ash Basin No. 6 (Table 22).

To determine if the concentration of metals in the water impacted survival, a correlation
analysis was conducted. There was no correlation between Zn and survival, The
concentrations of As, Cd, Cr, Cu. Ni, volatile organic compounds, and Pest/PCBs were
below the method detection limit. and no comparison was made. In addifion, a
correlation was conducted using pH, conductivity, dissolved oxygen, and hardness,
Again, there was no correlation with survival.

In addition, the ambient water quality criteria for Zn (U.S. EPA 1992) was calculated,

" based on the hardness of the water, for the on-site basins. The acute criteria ranged from
137 - 237 ug/L total Zn, and the chronic criteria ranged from 124 - 215 ug/L total Zn. ‘1t
should be noted that the concentration of Zn in the Emergency Pond and the Polishing
Pond exceeded the acute and chronic criteria. This may explain the mortality in the
Polishing Pond, However, the conceniration of Zn in the Emergency Pond (1,700 ug/L)
did not cause any mortality in the fathead minnow. The concentration of Zn in Fly Ash
Basin No. 6 was approximately 2.5 ug/L and this water sample had significant mortahty,
even though the concentration of Zn was far below the criteria.

The concentration of Zn in the water column was also compared to the literature. Kock
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6.7.2

and Bucher (1997) indicated an LC,,, of Zn to rainbow trout of 1,900 to 2,300 ug/L (at a
hardness of 140-180). The Emergency Pond had the highest concentration of zinc at

1,700 ug/L. (hardness of 229). This water sample did not canse a significant reduction in
survival of Pimephales promelas.

Growth of Pimephales promelas was measured as mean dry weight. The mean dry
weight of the surviving individuals ranged from 0.43 mg per organism (Polishing Pond)
to 0.53 mg per organism (Emergency Pond). No significant differences were noted in the
growth of the fish during the exposure period. The complete results of the toxicity tests
are included in Appendix F.

C'erz’odaphm'a dubia

Chronic (7-day) aquaous phase toxﬂ:ny tests were oondncted on surface water samples
from Sulfate Basin No. 1, the Emergency Pond, the Polishing Pond, Sulfate Basin No. 5
and Fly Ash Basin No. 6. Survival of Ceriodaphnia dubia ranged from 90 percent to
100 percent in the samples. There were no significant differences (p=0.05} in survival
between any treatment and the control. Mean neonate production in the surviving

- females ranged from 15.7 young to 27.7 young per female. There were no significant

differences (p=0.05) in neonate producnon between t.he comml and the site water
samples (Table 23),

- The 1esults of these toxicity tests wers compared with those in the literature. Zou {1997)

found a No Observed Effect Concentration (NOEC) of 25 ug/L and a median effect
concentration (EC,,} of 249.8 ug/L. ZnCl, for the inhibition of the brood size for a

_ cladoceran. A comparison of these concentrations to those found in the on-site basins

indicate that the NOEC was exceeded in all basins except Fly Ash Basin No. 6 and the
EC,, was exceeded in the Emergency Pond. Zou (1997) determined the NOEC and the
EC,; based on the number of progemny after four, five, and six broods. A standard 7-day
chronic cladoceran test is terminated following thres broods (as were the tests in this

" study). Therefore, although survival of the adults and the total number of progeny was

not impacted, there could be potential effects after a longer exposure duration,

6.8 Description of the Solid-Phase Sediment Toxicity Evaluation

6.8.1

Hyallela azteca

" Ten-day whole sediment tdxicit'y tests wétE“c‘:hﬁducied ‘on surface sediment samples from

the Scuth Fork of the Shenandoah River. Tests were conducted on sediment samples
collected from Reference No. 2, BMI-1, BMI-2, BMI-3, BMI4, and BMI-5. Survival
in the Reference No. 2 sediment was not significantly different (p=0. 05) from that of the
control following the 10-day exposure period. There were no significant differences in -
the survival between any of the locations and the reference. At the completion of the
exposure, the organisms were weighed and measured. There were no significant
differences in the length or the weight between any of the locations and the reference
{Table 24).

Sediment samples were also collected from Sulfate Basin Ne. 1, Fly Ash Basin No. 6,
Sulfate Basin No. 5, Emergency Pond, Polishing Pond, and Viscose Creek. Survival
was significantly reduced (p=0.05) in sédiment samples collected from Sulfate Basin No.
5, the Emergency Pond, and the Viscose Creek.
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To determine if the metal leveis in the on-site basins were impacting survival, a
correlation analysis was conducted to compare petcent sarvival and meta! levels. This
analysis indicated that increasing Zn concentrations were negatively correlated with
percent survival in amphipods (p=0.10). A correlation was also conducted with As, Cd,
Cr, Cu, Fb, and Ni, and the results indicated that there was no correlation between
survival and these metals. B

Growth was measured as length and weight. Growth in the Suifate Basin No. 5, could
not be determined due to 100 percent mortatity (Table 25). A correlation analysis was
conducted to compare growth (both length and weight ) and metal levels. Thi§ analvsis
indicated that increasing Zn concentrations were negatively correlated (excluding Suifate
Basin MNo. 5) with the weight of the amphipods (p=0.10). There was no correlation
between the length of the amphipod and zinc concentrations. A correlation was also
conducted with As, Cd, Cr, Cu, Pb, and Ni, and the results indicated that there was no
correlation between growth and thess metals.

6.8.2  Chironomus tentans

Ten-day whole sediment toxicity tests were conducted on surface sediment samples
collected from the South Fork of the Shenandoah River. Samples were coliected from
Reference No. 2. BMI-1, BMI-2, BMI-3, BMI-4, and BMI-5. There were no
significant differences between the control and Reference No. 2. Survival was
significantly reduced (p=0.05) in the sediments collected from the BMI-5 {59 percent
survival).

Growth was measured as dry weight in the organisms surviving at the completion of the
tests. There were no significant differences in the growth as compared to the contro!
(Table 24).

Sediment samples were also collected from several basins on the site. Sampiles were
collected from Suifate Basin No. 1, Fly Ash Basin No. 6, Sulate Basin No. 5,
Emergency Pond, Polishing Fond, and Viscose Creek. Survival was significantly _
reduced (p=0.05) in the sediments collected from Sulfate Basin No. 5, Fly Ash Basin No.
6. the Emergency Pond, and the Polishing Pond. To determine if the metal levels in the
on-site basins were impacting survival, a correlation aralysis was conducted to compare
percent survival and metal levels. This analysis indicated that increasing Zn , o
concentrations did not correlate with percent survival in chironomids (p=0.10). A L -
correlation was also conducted with As, Cd, Cr, Cu, Po, and Ni, and the results indicated

that there was no correlation with these other metals,

Growth was measured as dry weight in C. fentans. Growth of the control and the
reference samples were within the acceptable limits of the assay; however, the sediment
from Reference No. 2 resnited in growth which was significantly greater (p=0.05) than
the growth observed in the control, Sulfate Basin No. 5, Fly Ash Basin No. 6, and
Emergency Pond (Table 25). A correlation was also conducted which compared growth
and the concentration of zinc in the sediment. There was no correlation between Zn
concentration and growth of chironomids (p=0.10). A correlation was also conducted
with As, Cd, Cr, Cu, Pb, and Ni, and the results indicated that there was no correlation
with these other metals.
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¢ Description of the Solid-Phase Soil Earthworm Toxicity Evaluation
. ' | 6.9.1  Results of Earthworm 14-day Toxicity Evaluation

Soil toxicity tests were conducted on surface soil samples from the Reference, Wetland

Area, Emergency Pond, PCB Spill Area, Wastewater Treatment Plant and Fly Ash Pile.

Survival at the 14-day endpoint met or exceeded 99 percent in all treatments. None of

the treatments exhibited statistical significance differences from the control or reference
_ {Table 26).

. 6.9.2  Results of the Earthworm 28-day Toxicity Evaluation

Soil toxicity tests were conducted on surface soil samples the Reference, Wetland Area,
Emergency Pond, PCB Spill Area, Wastewater Treatment Plant and Fly Ash Pile. Some
mortality was observed in the samples from the Reference Area and the Fiy Ash Pile
after the 28-day exposure period. Survival at the 28-day endpoint met or exceeded 81
percent in all treatmemts. None of the treatments exhibited statistical significance
diﬂ'erénces 'fro'm' 'the ccmtml or R:fercnce (T able 26).

- Growth was measured as wet wexgln and converted to percent based on the initial
weights. The average percentage growth of the worms ranged from 20" percent (Fly Ash
Pile) to 43.2 percent (Wastewater Treatment Plant). The average laboratory control and
field reference percentage growths were 40.4 and 2.4 percent, respectively. The averape
percentage prowth was reduced in two samples, the Fly Ash Pile and the PCB Sp111 Area
(Table 26).

A correlation analysis was conducted to determine if the growth in earthworms was
‘ related to metals in so0il and tissue, PCBs in soil and tissue, and other physical parameters
. such as grain size and TOC. The growth in the earthworms was not correlated with any
- of these factors. However, the soil sample collected from the PCB Spill Area was

composed of a Very dense clay material and the soil sampie collected from the Fly Ash

Pile was composed of a very fine ash material. Therefore, these physical differences in

the soil type {(compared to the more organic loam collected from the other areas) may be

the reason for the reduced growth in the worms.

6.9.3  Metals in Earthworm Tissne

_ With the exception of Sb, Be, Cd, Ni, Hg, Ag, V and T1, 2l! remaining TAL metals were
-detected in earthworm tissve. The maximum concentrations of these metals were as
follows: Al (1,600 mg/kg), As (26 mg/kg), Ba (79 mg/kg), Ca (5,700 mg/kg), Cr (6.5 .
mg/kg), Co (11 mg/kg), Cu (32 mg/kg), Fe (2,500 mgkg), Pb (3.3 mgkg), Mg (1,600
mg/kg), Mn (140 mg/kg), K (9,700 mg/kg), Se (8.4 mg/kg), Na (6,500 mg/kg), and Zn
(180 mg/kg) (Table 27). The mean and maximum concentrations were calculated (in
both wet and dry weight) for each metal used in the food chain models (Table 28).

A teview of the literature indicates that the concentration of metals in earthworm tissue is
dependent on the soil concentration, the intrinsic rate of bicaccurmilation, and the
tolerance of the organism to that element. 1t also depends on the influence of soil factors
(e.g., pH or total organic carbon) determining the availability of the metal for uptake.
(Ma 1982). Hartenstein et al. (1980) found that in soils containing 68 - 210 mg/kg Zn,
the upper concentration of Zn in earthworms was 250 mg/kg. VanGestel et al. (1993)
found that 560 mg/kg Zn in the soil significantly reduced the number of cacoons and the
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number of juveniles produced by earthworms. , The soil sample collected from the
Treatment Plant Area (710 mg/kg) was higher than this level. Therefore, while survival
may not be impacted by the concentration of metals in the on-site soils, the rcproducuve
ability of the worms may be impacted.

6.9.4 P(Bsin Earthworm Tissue

Following the completion of the 28-day earthworm toxicity test, the animals were
allowed to clear overnight. The animals were then frozen and shipped to REAC. The
worms were analyzed for PCBs. Based on the mass of sample submitted. there was
sufficient volume for the analysis of each replicate sample. It shouid be noted that the
holding time for the extraction of the earthworms was exceeded by two days for sample
Lab Control 1A and 11-215-505A and by one day for all remaining earthworm sampies.
The QC protocol requires that all PCB results be qualified as estimated.

The results indicate that low levels of Aroclor 1248 were found in every sample,
inclnding the control samples [six replicates (Table 29)]. The concentration of Aroclor
. 1248 in the worms exposed to the control soil range from 61 to 350 ug/kg. The

- concentration of Aroclor 1248 in the worms exposed to site s0il range from 61 to 540
ug/kg. The highest concentration of Aroclor 1248 was detected in the worms exposed to
soil from the PCB Area (500 t0 540 ug/kg). Therefore, it appears that the presence of
this Aroclor is site related, however, the concentrations are confounded by the presence
of Aroclor 1248 in all of the worms. Worms were not analyzed at the beginning of the
tests, so it is difficult to determine the source of Aroclor 1248 in the control worms.

Aroclors 1254 and 1260 were not detected in the Cohtrol, Reference, Wetland Area, or
Fly Ash Pile. These Aroclors were detected in the Emergency Pond, PCB Spill Area,
and Treatment Plant. The concentration of Aroclor 1254 ranged from 46 to 81 ug/kg
(estimated below the detection limit) from the Emergency Pond samples. from 2,200 to
2,800 ug/kg from the PCB Spill Area; and from 37 to 47 ug/kg (estimated below the
detection limit) at the Treatment Plant,

The concentration of Aroclor 1260 ranged fiom 64 to 104 ug/kg (estimated below the
detection limit) from the Emergency Pond samples, from 54 to 81 ug/kg from the PCB
Spill Area; and from 53 to 64 ug/kg (estimated below the detection limit) in the .
Treatment Plant. The mean and maximum concentrations were calculated {in both wet
and dry weight) for PCBs used in the food chain models (Table 28),

A review of the literature indicates that presence of PCBs in tissue may suppress

sectetory rosette formation. Fitzpatrick et al, (1992) found that a tissue concentration of
1,900 mg/kg dry weight reduced the ability of E. foefida coelomic leukocytes to form
secretory roseties. ln another study, Rodriguez et al. (1989) found that a tissue
concentration of 76.5 mg/kg dry weight also suppresses secretory rosette formation. The
reduction of secretory rosettes implies an immunosuppression function in worms. The
concentration of PCBs accumutated in earthworms exposed to soil collected on site are
far below these concentrations. :

It is interesting to note that PCBs were detected only in the soil sample collected from the
PCB Spill Area, yet earthworms exposed to the soil from the Treatment Plant Area and
the Emergency Pond Area also contained measurable levels of PCBs. Diercxsens et al.
(1985) explained that earthworms concentrate PCBs in much higher levels than those
found in the soil by selectively feeding on the soil fraction with a high organic matter
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content. This maye_@lam why PCBs were detected in the tissue but not in the soil,
. 6.10  Results of the Fingernail Clam Analysis

Fingernail clams were collected at each of the Yocations in the South Fork of the Shenandoah
River that the benthic macroinvertebrates and toxicity test sediment were collected (Reference No.
2, BMi-1, BMI-2, BMI-3, BMI4, and BMI-5). Clams were pooled to provide sufficient mass for
analysis. This provided enough mass for at least two analyses from cach location except for BMI-
4, in which there was only sufficient mass for one analyses.

Clams were analyzed for TAL metals, Pest/PCBs, percent moisture, and percent lipids. Several
pesticides were detected in the clam tissne (Table 30). Aldrin, g-chlordane, dieldrin, and
_ met.hoxych]or were detected in low levels in szveral of the clam samples. Heptachlor epoxide was
detected in at least one replicate clam sample collected at each location (at estimated levels below
the detection limits). The compound 2,2-bis(d-chlorophenyl)-1,1-dicloroethylene (p,p’-DDE) was
detected at a low level at the reference location, and it was detected at a concentration of 63 ug/kg
at a clam sample collected from BMI-4. Endrin was detected in one clam sample collected from
‘BMI-3 at a concentration of 47 ug/kg -
Polychlonnated biphenyls were detected in every clam sample. Aroclor 1254 was detected at
concentrations that ranged from 62 to 2,300 ug/kg, dry weight. The highest concentration was
detected at BMI-4, and the lowest concenitration was detected at BMI-5. Aroclor 1260 was also *
detected in several of the clam samples at a range of 64 ug/kg to 510 ug/kg. The only
concentration of Aroclor 1260 above the detection limit was 510 ug/kg in clam sample BMI-4.
The clam samples from the Reference location and BMI-1 did not contain Aroclor 1260 above the
detection limit. The mean concentration and maximum concentration were calculated (in both wet
and dry weight) for PCBs used in the food chain medels (Table 31).

. : " The clams were also analyzed for TAL metals (Table 32). Antimony, Be, Cd, Co, Ni, Ag, Tl, and
V were not detected in any clam sample. Of the contaminants of concern, mercury was detected
in all samples above the detection limits, with 1.0 mg/kg detected in an upstream reference
sample. Arsenic ranged from 1.8 mg/kg at BMI-3 to 3.6 at BMI-1, and Cr ranged from non
detected at BMI-1, BMI-2, and BMI-3 to 4.7 at BMI-5. Copper ranged from 16 mg/kg at BMI-3
to 44 mg/kg at the Reference location and Zn ranged from 70 mg/kg at BMI-3 to 190 mg/kg at the
Reférence location. In reviewing the data, the bicaccumulation factor (BAF) for Zn from
sediment to clams ranged from 0.8 at BMI-3 and BMI-5 to 3 at BMI-4. However, the BAF for Zn
is fairly uniform ‘between locations with the mean being 1.7 (+ 0.7). The mean concentration and
maximum concentration were calculated (in both wet and dry wei ght) for metals used in the food
chain models (Table 31).

Doherty (1990) reviewed the literature on the nse of the Asiatic clam as a biological indicator.

The studies indicate that they do accumuiate organic pollutants and metals from both the water
and the sediment. In another study, Elder and Mattraw (1984) measured pesticides and PCBs in
clam tissues, sediment and bottom-load detritus and this study indicated an increasing trend in the
‘accumulation of PCBs from sediment to detritus to clams. It also indicated that chlordane levels
were 10 times higher in detritus and 50 times higher in the clam tissue than in the sediment (even
at levels not detected in the sediment). This same pattern was noted in the-samples collected from
the Avtex Fibers Site. However, literature was not available on the effects of PCB tissue
concentrations on the clam. '
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6.11 Results of the Fish Tissue Aralysis.

6.11.1 Redbreast Sunfish ‘ .

The fish were anatyzed for metals, Pest/PCBs, percent lipids, and percent moisture.
Several pesticides were detected in the fish tissue. Several of the BHC congeners,
heptachior, heptachlor epoxide, chlordane, dieldrin, and endrin were detected in the fish
tissue. The compound p,p’-DDE was detected in every fish tissue sample above the
detection limits. The concentration of DDE ranges from 17 ug/kg at Qutfall 001 to 42
ug/kg at the Downstream Location. The concentration of DDE increases from Qutfall
002 to Outfall 004 to the Dovwnstream Location (Table 33).

Polychlorinated biphenyls were detected in every sunfish sample, inciuding the
Reference. Aroclor 1254 was detected at an average conceniration of 86 ug/kg at Outfall
001 to 551 ug/kg at Outfall 004. Aroclor 1254 was not detected in fish collected from
the Downstream Location However, this may be dus to the large concentration of
Aroclor 1260 detected at this location, which may have masked the concentration of

" Aroclor 1254. Arocior 1260 was detected in all sunfish tissue samples. The
concentration ranged from an average of 152 ug/kg at Outfall 001 to 9488 ug/kg at the
Downstréam Location. The concentrarion of Aroclor 1260 increases in a downstream
direction. All fish contained greater than 1 mg/kg total PCBs at the Downstream
Location (on a dry weight basis) (Table 33). The mean concentration and maximum °
concentration were calculated (in both wet and d.ry wexght) for PCBs used in the food
chain models (Table 34). . . . - o i

To determine the significance of these levels, studies reported in the literature were
reviewed. U.S. EPA (1980} indicated that a whole body concentration of Aroclor 1242
of 0.4 mg/ke, wet weight produced eggs with low survival and numerous fry deformities
in rainbow trout. In another study, Mayer et al. (1997) found that a whole body
concentration of 4.8 mg/kg (assumed to be on a wet weight basis) Aroclor 1254 caused
significant increases in thyroid activity after an exposure of 193 days. This may be
important because thyroid function is associated with most major biochemical fanctions
in fish.. Two of the redbreast sunfish coliected from the Downstream Location contained
PCBs at levels of 4.5 mg/kg, wet weight. Recognizing that different Aroclors have
different toxicities, the concenrration of PCBs in redbreast sunfish comes close to or
exceeds concentration shown to have effects in laboratory studies. A review of the _
literature by Niimi (1996) surnmarizes that in laboratory smdies >50 - 100 mg/kg in fish
tissue may be required to adversely affect growth and reproduction.

Arsenic, Cd, Pb, and Ni were not detected in any redbreast sunfish (Table 35).
Chromium was detected in several fish collected from the reference area (in six fish
ranging in concentration from 1.4 10 2.5 mg/kg), Cutfall 001 (in four fish ranging from
1.5 to 2.1 mg/kg), Outfall 002 (in three fish ranging from 1.5 to 2.7 mg/kg), Outfall 004
(in four fish ranging in concentration from 1.5 to 2.3 mg/kg, and Downstream (in five
fish ranging in concentration from 1.2 to 1.5 mg/kg). Copper was detected in several fish
collected from the Reference Area (in seven fish ranging in concentration from 1.5 to 2.9 .
mg/kg), Outfall 001 (in four fish ranging from 1.5 to 10.0.mg/kg); Cutfall 002 (in eight '
fish ranging from 1.6 to 4.1 mg/kg), Cutfall 004 (in eight fish ranging in concentration
from 1.9 to 5.4 mg/kg, and Downstream (in eight fish ranging in conceniration from 1.5
to 5.8 mg/kg). Mercury was also detected in every redbreast sunfish at concentrations
ranging from 0.69 to 0.81 mg/kg.
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Zinc was detected in every sunfisk  The mean conccm:muon of Zn increases moving in a
downstream direction. The mean concentration of Zn in the fish collected from the
. reference area is 67 mg/kg (+ 9 mg/kg), which increases to a mean concentration of Zn in
the Downstream Location of 80 mg/kg ( +14 mg/kg). However, because of the overlap in
the standard deviation of these concentrations, this increase may not be significant. The
mean and maxinmmum concentration were calculated (in both wet and dry weight) for
- metals used in the food chain models (Table 34).

6.11.2 Carp

Seven carp were collected from Sulfate Basin No. 5 and the fish were analvzed for whole
body metals, pesticide/PCBs, moisture, and lipids. Several pesticides were detected in
 the carp tissue at estimated values. The compounds b-BHC, aldrin, a-chlordane, and
endrin ketone were detected in several ish. The compound p,p’-DDE was detected in
every carp at levels below the detection limit. The concentrations ranged from 4.5 ug/kg
“to 13 ug/kg, dry weight. The only pesticide detected above the detection limit was endrin
in on€ fish at a concentration of 26 ug/kg, dry weight (Table 36)

Polychlonnatcd biphenyls were detected in every carp collected from Sulfate Basin No.
5." Atoclor 1254 ranged from 110 ug/kg to 290 ug/kg, dry weight. Aroclor 1260 ranged

“from 100 to 210 ug/kg, dry weight. The peak pattern: on the spectrograph indicated that
although the compounds were detected above the detection limit, the compounds were
weathered (Table 36). The mean concentration and maximumn concentration were
calculated (in both wet and dry wexght) for PCBs used in the food chain modeis (Table
37N.

Carp collected from Sulfate Basin No, 5 were also analyzed for TAL metals (Table 38).
’ ' Of the metals of concern previously identified, As, Cd, and Ni were not detected in fish

. tissue. Lead was detected in one fish at a concentration of 2.3 mg/kg. Chromium was
detected in six of the seven fish collected at concentrations ranging from 2 mg/kg to 3.2
mg/kg. Zinc was detected in every fish at concentrations ranging from 280 mg/kg to
1300 mg/kg. Mercury was detected in two carp above the detection limit at
concentrations of 0.16 and 0.19 mg/kg. The mean concentration and maximum
concentration were calcnlated (in both wet and dry welght) for metals used in the food
chain models (Table 37).

6.12  Results of the Small Mammal Trapping

A variety of stnall mammals were collected from each of the four trapping areas. Seventeen small
mammals were collected from the Reference Area; 10 of which were Blarina brevicauda
{shorttail shrew) and seven which were Microtus pennsylvanicus {meadow vole). Seven animals
“were captured near the Wastewater Treatmeni Flant, five of which were meadow vole, one was a
Peromyscus leucopus (deer mouse), and one was an unidentified juvenile. Ten animals were
collected from the Fly Ash Pile and they were all meadow vole. Only four animals were collected
at the Wetland Trapping Area; one of which was a shorttail shrew and the others were deer mice.

6.12.1 Metals

The concentrations of metals in the gmall mammals were compared for each location and
between each species (Table 39). Based on the resuits, there are no clear differences
between either the species or the area. For example, the concentration of Zn ranged from
92 to 130 mg/kg in the Wetland Area, from 85 to 110 mg/kg in the Treatment Plant Area,
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from 67 to 120 mg/kg in the Fly Ash Pile, and from 76 to 240. mg/kg in the Reference

Area

To make comparisons of the data, the data was converted to wet weight by multiplying . .
by the percent solids. In addition, a mean concentration was determined for the metals
from each of the trapping areas. Arsenic ranged from 0.12 mg/kg at the Wetland Area to
0.18 mg/kg at the Fly Ash Pile. Cadmium ranged from 0.11 at the Treatment Plant Area
to 0.17 mg/kg at the Wetland Area, Chromium ranged from 0.48 mg/kg at the Wetland
Area to 0.68 mg/kg at the Fly Ash Pile. Copper ranged from 2.15 mg/kg at the Treatment
Plant Area to 3.2 mg/kg at the Wetland Area. Nickel ranged from 0.38 mg/kg at the
Reference Area to 0.40 me/kg at the Wetland Area. Zinc ranged from 26.5 mg/kg at the
Fly Ash Pile to 34.2 mg/kg at the Reference Area. Mercury was not detected in small
mammals collected from the Treatment Plant or Fly Ash Areas. Two animais had Hg
concentrations above the detection limit at the Wetland Area (0.24 and 0.08 mg/kg) and
six animals had Hg concentrations above the detection limit from the Reference Area
(0.21 to 0.49 mg/kg). The mean concentration and maximum concentration were
calculated (in both wet and dry we:ght) for metals used in the food chain models (Table
40). -

It appears that several of the contaminants are highest in the Wetland Area. However,
this may be due to a small sample size cumpared to the number of animals collected from
the other trapping areas. -

A review of the literature indicates that the accumulation of metals in mammals is
variable. Johnson et al, (1977) found that the total tissue concentration of Zn was not
significantly different in mammals trapped in an area containing an average of 131 mg/kg
compared to a concentration of 21,000 mg/kg Zn. In another study, Talmage and Watson
{1991) found that the tissne Zn concentration in nine species of small mammals collected
from reference areas ranged from 96 - 201 mg/kg, dry weight. These levels are in fact
higher than those levels found om the site. Also, Ma (1987) found that the accummtated
ievels of Zn, and Cd and Pb, do not consistentiy reflect the metals concentration found in
the soil, and that the concentration is based on the bioavailability of these metals and the
factors that atfect availability.

6.12.2 . Pesticides/PCBs

Small mammals were also anaiyzed for Pest/PCBs (Table 41). Low levels of endrin
ketone, heptachlor epoxide, p,p’-DDE, dieldrin, endrin, and p,p’-DDT were detected in
several of the small mammals collected from the Reference Area. In most instances, the
concentrations were estitnated below the detection limit. No pesticides were detected in
the animais captured from the Treatment Plant Area. Endrin ketone was detected in one
animal collected from the Wetland Area at 22 ug/kg dry weight, and endrin ketone and
p.p -DDT were each detected in one animal coliected from the Fly Ash Pile. Based on
these results. it appears that pesticides are not accumulating in animai tssue. A larger
number of pesticides were detected in the animais coliected from the Reference Area.
This may be due to the larger number of animals captured from this area (17) compared
to the other areas (10 from the Fly Ash Pile, 4 from the Wetland Area, and 7 from the
Treatment Plant Area).

Small mammais were also a.nalyzed for PCBs. Aroclors 1254 and 1260 were detected in

many of the animals. Aroclor 1254 was detecied in one animal collected from the
Reference Area (0.095 mg/kg), and Aroclor 1260 was detected in nine of the seventeen
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animals collected from the Reference Area at concentrations ranging from 0.018 mg/kg
to 0.22 mg/kg, dry weight. N

Aroclor 1260 was detected in all animals collected from the Treatment Plant at

+--- - “-- — concentrations ranging from 0.25 to 0.74 mg/kg, dry weight. Only four of the 10 animals

* collected from the Fly Ash Pile contained Aroclor 1260 at concentrations ranging from
0.04 to0 0,910 mg/kg, dry weight. Two out of the four animals collected from the
Wetland Area contained Aroclor 1254 (0.46 and 0.18 mg/kg, dry weight) and all four
animals comtained Aroclor 1260. The concentrations were extremely variable. ranging
from 0.028 to 6.3 mg/kg, dry weight. The highest concentration was in a deer mouse (6.3
mg/kg, dry weight), Due to the small sample size, it is difficolt to determine if these
concentrations accurately represent the contaminant levels in small mammals inhabiting
* the Wetland A:ea S

Although it is difficult to make comparisons due to the small sample size, Batty et al.
(1990} found that a whole body conceniration of PCBs at 0.42 - 4.17 (mean of 2.3 ..
mg/kg) caused an inhibition of reproduction and changes in the liver, spleen, adrenal and
testis function. The level of Aroclor 1260 in a deer mouse collected on site was 2.5 .
mg/kg wet weight (6.3 mg/kg, dry weight), The other animais contained much lower

. lissue concentration$. The mean concenirition and maximum concentration were
calculated (in both wet and dry weight) for PCBs used in the food chain models (Table
40). o _ L

6.12.3 . Histopathology

Sections of the liver and kidney were evaluated for histopathological anomalies
(Appendix G). Based on the results of the pathology report, specific toxic, neoplastic, or
primary degenerative changes were not identified in the liver or kidney tissnes,
Specifically, long-term lesions appeared in aniinal 237 (deer mouse collected from the
Treatment Plant Area) which indicated an infection that appears to be ascending up the
biliary tree, There was an active infectious and inflammatory process in animal 233
(meadow vole collected from the Treatment Plant Area).

Other animals demonstrated focal areas of inflammation and a suggestion of parasitic
ﬂﬁgm't.ioh “In addition anima.l 214 shorttail shrew collected from the Reference Arca)

chronic inflavmiation in other snes resultmg in some type of atypical anfigen/antibody
response in this individual. : } .

Overall, the report indicates that the tissues were well preserved and that many of the
ammals were immature (Appendix G).

6.13. Results of the Benthic Macroinvertebrate Survey ’ )
The organisms in each sa.mple were removed from the subsuaté identified to lowest pracnca]
taxon and enumerated (Table 42), Total numbers of organisms collected ranged from 236 to
1243. The total number of distinct taxa identified (taxa richness) ranged from 15 1029, with the

" lowest richness found at BMI-3 and the highest at BMI-1. Standardized community metrics were |

calcutated for each sample (Table 43) .
'I’he total number of organisms present and the number of distinct taxa identified are presented
The funcfional group of each taxa was determined by using the tables i in Merritt and Cummins
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{1996). The mmmber of scrapers and filterars were determined and used to evaluate the
scraper:filterer ratio. Spccxes diversity in each sample was evaluated using Shannon’s H’. The
number of organisms in the orders Plecoptera, Ephemeroptera, and Trichoptera were determined
and compared to the oumbers of organisms in the famity Chironomidae to evaluate the
Ephemeroptera/Plecoptera/Trichoptera: Chironomid (EPT:C) ratio. The percent contribution of
the dominant taxon was calculated by dividing the number of organisms in the most abundant
1axon by the total number of organisms collected. All calculations were performed using
Microsoft Excel. Hilsenhoff’s biotic index was conducted using the medifications suggested by
the U.8. EPA’s Rapid Bioassessment Protocol (U.S. EPA. 1989).

To determine the biological condition at each station, the metrics were averaged across the three
replicates {or recalculated, depending on the metric) and the result tabulated for each of the six
stations and the reference. The condition score at each station was then compared to the score at
the reference and evaluated using the criteria in U.S. EPA (1989).

The metrics were then averaged across replicates or recalculated as appropriate to determine the -
community metrics for each of the stations (Table 44). There are no obvious
upstream/downstream trends in the data. Statioms 1,2,4,5 and 6 were considered not impaired
compared to the reference. Station 3 can be considered slightly impaired compared to the
reference. This appears to be due to a reduction in Biotic Index, a decreased EPT:chironomid
ratio, and a reduced EPT index. The H'diversity was also lower at BMI-3 than any of the other
stations. Because the condition index was only slightly depressed relative to the reference, care
should be exercised to consuit additional available data on water and sediment quality, stream

flow and depth, and habitat quality before further interpretations are made rcgardmg these data. A T
complete report on the benthic macroinvertebrates collected from the river is included in
Appendix H. :

7.0 RISK CHARACTERIZATION .

The following method was used to calculate risk, To estimate the risk to wildlife in the model systems
utilizing the Avtex Fibers site, implications of the exposure concentrations need to be determined. The HQ
method (U.S. EPA 1989, Barnthouse et al. 1986) compares exposire concentrations to ecological
endpoints such as reproductive failure or reduced growth. 'I'he compansons are expressed as ratios of
potential intake values to population effect levels, or:

Hazard Quotient (HQ) = Mean Emsure Concentration
Mo Observed Adverse Effect Level (NOAEL)

A HQ greater than one indicates that exposure to the contaminant has the potential to cause adverse effects

in the organism. A HQ less than one does not indicate a lack of risk. The H(Q) should be interpreted based

on the severity of the effect reported. The results of the risk characterization are presented next. For

informational purposes, hazard quotients were also calculated using LOAEL values and also using the

maximum concentration of a contaminant from @n area. A summary of the LOAELs/NOAELSs used for

each receptor species are listed in Table 435 and a summary of the life lustory paramzters are listed in Tabie

46, . — — e s e

7.1 Assessment Endpoint No. 1 - Protection of benthic invertebrate communitiés to maintain species
diversity and nutrient cycling (trophic structure), to provide a food source for higher level
consumers, and to insure that contaminant levels in benthic invertebrate tissues are low enough to
minimize the risk of bicaccumulation and/or other negative toxic effects in higher trophic levels.

A benthic macroinveriebrate survey was conducted in the South Fork of the Shenandoah River.
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Sampies were collected from an upstream reference, five locations adjacent to the site, and one
: downstream location. There were no obvious upstreanydownstream trends in the data. The
. ' station identified as BMI-3 was slightly impaired (based on the Biotic Index, a decreased
EPT:chironomid ratio, and a reduced EPT index) when compared to the reference. This location
was ‘adjacent to Sulfate Basins No. 1 and No. 2. -

Sediment samples wcre collected from the same locations a.nd evaluated uSing Hvallela azteca and
Chironomus tentans toxicity tests. The results of these tests indicate that there is no significant
decrease in survival or growth when compared to the control. .

Fingernail clams were also coIlected from the same locations (except BMI-6). The resuits of the
analyses of soft tissue indicate that clams are bicaccumpulating metals and PCBs. The highest
concentration of Aroclor 1254 was in clams collected ad_]acem to Outfall 004 (Treatment Plant
Outt'a.ll) L

Sediment samples were also collected from six on-site locations to determine potential impacts to

the invertebrate community. The results of toxicity tests indicate reduced survival of Chironomus

: tentans exposed to sediment collected from Sulfate Basin No. 5, Fly Ash Basin No. 6, -Emergency

- -+ Pond, and the Polishing Pond. Growth was also slightly reduwd in Sulfate Basin No. 5, Fly Ash
Basin No. 6, and the Emergency Pond. These rgsponses were slightly correlated with Zn levels.
The same sediments were tested using Hyallela azteca, and a decrease in survival was noted in
Suifate Basin No.5 (100 percent mortality), Emergency Pond, and the Viscose Creek. There was
no significant reduction in growth. Again these responses were slightly correlated with Zn.
To detetmiine the impacts of the exposure to surface water in the basins, water samples were tested
using Ceriodaphnia dubia. These tests showed no significant reduction in survival or

] reproductwe SUCCESS, .

. 7.2......Assessment Endpoint Ne. 2 - Protection of fish communities to insure that ingestion of
comtaminants by forage fish does not have a negative impact on growth, survival, and reproductive
success. Additionally, to insure that contaminant levels accumulated in fish tissues ate low
efough to minimize the risk of accumulation and negative effect in higher trophic levels.

Redbreast sunfish collected from the South Fork of the Shenandoah River contained Aroclor
1260. The tissue concentration increased in a downstream direction, and the concentrations were
near those shown to canse toxicity in laboratory studies. The concentration 6f Zn in tissue also
increased in a downstream direction but not significantly.

To detemune thc eﬁ'ects of' contaminants accumulated from on-gite sedjments carp were collected
from Sulfate Basin No. 5. Aroclors 1254 and 1260 were detected in every carmp. In addition, Zn
was detected in every carp at levels up to 1,300 mg/kg, dry weight.

Water samples were collected from the basins and analyzed wsing Pimephales promelas. toxicity
tests, The results indicate that there was reduced survival in the Polishing Pond and Fly Ash
Basin No. 6. There was no significant reducnon in growth. Also, the concentration on Zn
exceeded both the acute and chronic ambient water quahty Criteria in the Emcrgency and
Polishing Ponds.

7.2.1  Ingestion-Based Model to Smallmouth Bass

Food chain exposure models were used to determine nisk to a higher trophic level fish.
The concentration of the COPCs in sediment and the mean concentration of the COPCs
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(both in mgfkg, wet weight) in redbreast sunfish were used in the food chain model to
predict risk to the smallmouth bass.

A teiview of the literature indocated that NOAELs and LOAELSs were not available for
As, Cd, Cu, Pb, Ni, and Zn. Therefore, HQs were not calculated for these metals.

The HQs calculated for Cr exceeded 1 at all river locations when using a mean tissue
concentration and a NOAEL in the calculation. It should be noted that the highest HQ
was calculated for Reference No. 2. The HQs calculated for Hg were all below 1 using a
mean tissue concentration and a NOAEL .

The HQs calculated for PCBs exceeded 1 at river locations BMI-2, BMI-4, and BMI-6.
In addition, the HQs increased moving in a downstream direction with the lowest value
(0.7) at Reference No. 2 and the highest value at BMI-6 (22.7). The increase in the HQ
is directly related to the increasing concentration of PCBs in the redbreast sunfish.

Assessment Endpoint Ne. 3 - Protection of piscivorous birds to insure that ingestion of

contaminants in forage fish does not have a negative impact on growth, survival, and reproductive
success.

7.3.1 Ingestion-Based Food Model to Belted Kingfisher

Food chain exposure models were used to determine risk to a piscivorous birds. The
concentration of the COPCs in sédiment and the mean concentration of the COPCs (both
in mg/kg, wet weight) in redbreast sunfish and carp were used in the food chain model to
predict risk 10 the belted kingfisher. The risk was calcalated based on the exposure 10
fish captured in the river and those captured from Sulfate Basin No. 5.

A review of the literature indicates that NOAELSs were available for all COPCs except .
Ni. A HQ was not calculated for this metal. The HQs calcnlated based on exposure o
contaminants from the river indicate that As, Cd, Cr, Pb, and Zn do not pose a risk to

belted kingfisher. The HQs for Cu and Hg are above 1 for all locations within the river.

The HQ calculated based on the expsoure to PCBs in the river increase in a downstream

direction. The HQs range from 0.4 at Reference No.2 to 14 8 at the Downstream

Location (BMI-6). .

The HQs calculated based on the exposure to contaminants from Sulfate Basin No. 5
indicate that As, Cd. Cr, and Pb do not pose a risk to belted kingfisher. The HQs for Cu.
Hg, and Zn are above 1 for Sulfate Basin No. 5., The HQ calculated based on the
exposure to PCBs in Sulfate Basin No. 5 is below 1. '

Assessment Endpoint No. 4 - Protection of worm-eating birds to insure that ingestion of
contaminants in earthworms does not have a negative impact on growth, survival, and
reproductive success. The second part of this assessment endpoint is to insure that the
accumulation of coptaminants in soil invertebrates (earthworms) does not have a negative impact
on growth, survival, and reproductive success of soil invertebrates.

Soil samples were collected from several locations on site. There was no significant reduction in
survival at any of the locations tested using a 14-day earthworm toxicity test. However, following
a 28-day exposure to site soils, metals and PCBs bicaccumulated.

Although reproductive endpeints were not used in the earthworm test, the concentration of metals
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in the soil at the Treatment Plant location were high enough to cause chronic impacts based on a
literature study. In addition, PCBs are accumulating from soil samples collected from the
Emergency Pond, the PCB Spill Area, and the Treatment Plant location. However, the levels of
PCBs in the tissue are lower than those found to cause effects reported in the literatre.

74.1  Ingestion-Based Food Model to Woodcock .

Food chain exposure models were used to determine risk to worm-eating birds. The

. concentration of the COPCs in soil and the mean concentration of the COPCs (both in
mg/kg, wet weight) in earthworms were used in the food chain model to prcdlct risk to
the American woodcock.

The HQs calculated based on Lhé gxpsoure to Cd and Cr were below 1 for all soil
sampling locations. The HQs calculated based on the exposure to As ranged from 1.1 at
the Reference and Wetland Areas to 9.9 at the Fly Ash Pile. The HQ calculated for
exposure to As in the Emergency Pond soil was below 1. The HQs calculated for Cu and

. Pb were above 1 at all soil sampling locations. The HQs calculated for Hg ranged from

- 1.0 at the Reference Area to 2.3 at the Fly Ash Pile. The HQ from the PCB Spill Area
was below 1. The HQs calculated for Zn were below 1 at all locations except the PCB
Spill Area. The HQ at this location was 1.6,

The HQs calculated based on the exposure to PCBs was below 1 at all locations except
the PCB Spill Area. The HQ calculated for this location was 1.5,

75 Assessment Endpoeint No. § - Protection of carnivorous birds to insure that ingestion of
contaminants in prey doees not have a ncgauve lmpact on gmwth, surmal and reproductive
SUCCEsS.

7.5.1 Ingestion-Based Food Model to Red-tailed Hawk

Food chain exposure models were uszd 10 determine risk to carnivorous birds. The

. concentration of the COPCs in soil and the mean concentration of the COPCs (both in
mg/kg, wet weight) in small mammals were used in the food chain model to predlcl risk
to the red-tailed hawk.

A review of the literature indicates that NOAELSs were available for all COPCs except
Ni. A HQ was not calculated for this metal. The HQs calculated for the exposure to As,
C4d, and Cr were below 1. The HQs calculated for Cu ranged from 4.1 at the WWTP to
5.7 at the Wetland Area. The HQs for Pb were below 1 at the WWTP and Fly Ash Pile,
and they were 2.4 at the Wetland Area and 1.0 at the Reference Area. The same trend
was noted for the HQs calculated for Hg. The HQs were below 1 at the WWTP and Fiy
Ash Pile, and they were 1.4 at the Wetland Area and 2.0 at the Reference. The HQs
calculated for Zn were 1 at the Refen:nce Wetland, and WWTP. The HQ was 0.8 at the
Fly Ash plle

Al HQs calculated for PCBs were below 1 at the soil locations.
7.6~ Assessment Endpoint No. 6 - Protection of carmivorous mammals to insure that ingestion of

contaminants in prey does not have a negahve 1mpact on growth survival, and reprodnctive
SUCCess. :
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7.6.1 _ Ingestion Based Food Mode! to Red Fox : - -

Food chain exposure models were used to determine risk to carnivorous mammals. The
concentration of the COPCs in soil and the mean concentration of the COPCs (both in
mg/kg, wet weight) in stnall marmmals were used in the food chain model to predlctnsk

ta the red fox. o ,

The HQs calculated for the exposure to Cd, Cu, Hg, Ni, and Zn were below ! at all soil
samnpling locations. The HQs for As were below 1 for all locations except the Fly Ash
Pile. The HQ calenlated for exposure to As in the Fly Ash Pile was 1.5. This same
trend was noted for Cr, The HQs were below 1 for all locations except the Fly, Ash Pile.
The HQ calculated for expsosure to Cr in the Fly Ash Pile was 1.0. The HQs calculated
for the exposure to Pb were 1.1 at the Reference Area and 2.4 from the Wetland Area.
The HQs were below 1 for the WWTP andg Fly Ash Piles.

All HQs calculated for PCBs were below 1 at the soil locations.
7.6.2 Ingestion Based Food Model to Mink

Food chain exposure models were used to determine risk to piscivorous mammals. The
concentration of the COPCs in sediment and the mean concentration of the COPCs (both
in mg/kg, wet weight) in redbreast sunfish were used in the food chain model to predict
risk to the mink. The nisk was calculated based on the exposnre to fish captured in the
river.

The HQs calculated based on the exposure to As, Cd, Cr, Cu, Pb, Ni, and Zn were below
1 at all river locations. The HQs calculated for exposure to Hg ranged from 1.5 at T
Reference No. 2, BMI-4, and BMI-6 to 1.8 at BMI-2. - , .

The HQs calculated based on the exposure to PCBs in the river indicate that the HQs
increase in a downstream direction, The HQs calcuiated for Reference No. 2, BMI-1,
and BMI-2 were below 1. The HQ caiculated for BM1-4 was 1. 1 and the HQ calculated
for BMI-6 was 5.4, .

7.7 Assessment Endpoint No. 7 - Protection of omnivorous mamimnals to insure that ingestion of
contaminants in forage does not have a negative impact on growth, survival, and reproductive
success, to provide a food source for higher level consumers, and to insure that contaminant levels
in omnivore tissues are low enough to minimize the risk of bioaccumulation and/of other negative
toxic effects in higher trophic levels.

Small mammals were trapped at four areas of the site. Although metals were detected in the

tissue, the concentrations were not higher than those found in the literature for similar species

collected from reference areas. Several mammals were accumulating PCBs in the whole body,

and although most levels were relatively low, one animatl (collected from the Wetland Area)

contained a concentration of PCBs that was higher than a level shown to have effects in a

laboratory study. There were no contaminani-related histopathological abnonna.lmes in any of the

liver or kidney samnples analyzed. - : -

7.7.1 Ingestion-Based Food Model to Raccoon

Food chain exposure models were used to determine risk to omnivorous mammals. The
concentration of the COPCs in sediment and the mean concentration of the COPCs (both
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. ) . in'mg/kg, wet weight) in redbreast sunfish and clams were used in the food chain model
to predict risk 10 raccoon. ﬂwnskwascalmﬂatedbasedontheenq:osuretoﬁshand
. clams collected from the Tiver.

The HQs calculated for exposure to As, Cd, Cu, Ni, and Zn were below 1 at all tiver
locations. The HQs calculated for Cr were above 1 at all river locations and ranged from
1.6 at BMI-1, BMI-2, and BMI-6 10 2.4 at the Reference. The HQs calculated for Pb
were below 1 at BMI-4 and BMI-6. The HQs ranged from 1.3 at BMI-2 to 2.1 at the
Reference. All HQs calculated for Hg ranged from 4.3-at BMI-4 to 5.7 at the Reference.

The HQs calculated for exposure to PCBs were below 1 at the Refercnoe BMI-1, and
BMI-2. The HQ calculated for BMI-4 was 1.3 and for BMI-6 was 5.0..

8.0 . UNCERTAINTY ANALYSIS

There are factors inherent in the nsk assessment process which contribute to uncertainty and need to be
congidered when interpreting results. Major sourges of unccrtmnty include natural variability, error, and
insufficient knowledge.

Error can be introduced by use of invalid assumptioils in the conceptual model. Conservative assumptions

- were made in light of the uncertainty associated with the risk assessment process. This was done to
minimize the possibility of concluding that no risk is present when a threat acmally does exist {(e.g.,
elimination of false negatives). Whenever possible, risk calculations were based on conservative values.
For example, NOAELSs used to calculate HQs were the lowest values found in the literature, regardless of
toxic mcchamsm

' . An important contributor to uncertainty is the incompleteness of the data or information upon which the
. risk assessment is based. Risk calcu]auons are based on mean COC levels in sedxment, water, and so:l
samples. e _ )

to identify studies using closely related species to make risk estimates for the selected receptors. Species
" respond differently to exposure to toxins; responses to COCs by the indicator species may be different
from species for which the toxicity data are reported. Methodological problems were also apparent in
. several of the studies from which NOAELs were obtained. Unfortunately, studies which were more
suitable for this assessment were not found for some of the selected receptors.

A literature search was conducted to identify appropriate NOAELs and LOAELSs for this risk assessment.
The values used to calculate HQs were the lowest values found in the literature. In many of the studies
reviewed, adverse effects were observed at the lowest exposure concentration. This made it impossible to
identify appropriate NOAELSs for some receptors. In these cases, a factor of 10 was used to convert the
LOAEL to a NOAEL, which adds uncertainty to the NOAEL-based. calculations. '

Doses in toxicological studies can be reported in units of mg contaminant’kg diet, or in units of mg
contaminant’kg body weight/day. All doses reported 25 mg/kg in diet were converted to units of mg/kg
BWr/day. If body weights were reported for the test animals in a given study, these values were used for
making this conversion. Otherwise, the body weight and ingestion rate for the species reported in other
literature sources were used.

Another source of uncertainiy arises from the use of toxicity values reported in the literature which are
derived from single-species, single-contaminant laboratory studies. Prediction of ecosystem effects from
laboratory studies is difficult. Laboratory studies cannot take into account the effects of environmental
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factors which may add to the effects of contaminant stress. NOAELs were generally selected from studies

using single contaminant exposure scenarios. Species utilizing the Avtex Fibers site are exposed to a
variety of contaminants.

. There is very litfle information available in the literature regarding the rates of incidental soil/sediment
ingestion for wildlife species. In this risk assessment, most of thcse values were based on estimates
reported for species similar to the indicator species.

Exposuié conceritrations were calculated (daily intake as described in Section 3) for each target receptor
species based on levels of contaminants detected in site media, daily food mgf:stlon rates, incidental -
soil/sediment ingestion rates, and body weight reported in the literature. S

This ecological risk assessment was conducted with the intent of completing a baseline risk assessment. In

this risk evalnation if is concluded that a "potential ecological risk” exists if the HQ calculated from the

mean arez concentration and the NOAEL equals or exceeds one. Within the caiculation spreadsheets.

alternate calculations were made using LOAEL toxicity benchmarks, ‘ . S

9.0 CONCLUSIONS

9.1 Assessment Endpoint Na. 1 - Protection of benthic invertebrate communities to maintain species
diversity and nutrient cycling (trophic structure), to provide a food source for higher level
consumers, and to insure that contaminant levels in benthic invertebrate tissues are low enough 1o
minimize the risk of bioaccumulation and/or other negative toxic effects in higher trophic levels,

Sediment; water, benthic macroinvertebrates, and fingernail clams were collected from the South

Fork of the Shenandoah River. In addition, sediment samples were analyzed using C. fentans apd

H. azteca toxicity tests. A review of the chemistry, benthic community composition, and toxicity a0

test results indicate that the survival of the macroinvertebrate community is not at risk in the river.
- & Although fingernail clams are accumulating PCBs, these levels conld not be linked with an effect.

The highest concentration of PCBs were detected in the clams collected downstream of the

Treatment Plant discharge. This indicates that the water being discharged from the Treatment

Plant may be a source of PCHs. . .

There was at least some respense from H. azteca or C. tentans to the sediments collected from
Suifate Basin No. 5, the Emergency Pond, Fiy Ash Basin No. 6, or the Polishing Pond.

There was no significant reduction in survival or growth of C. dubia exposed to water samples
collected from the on-site basins.

0.2 ... Assessment Endpoint No. 2 - Protection of fish communities to insure that ingestion of
contaminants by forage fish does not have a negative impact on growth, survival, and reproductive
success. Additionally, to insure that contaminant levels accumnlated in fish tissues are low
enough to minimize the risk of accumulation and negative effect in higher trophic leveis,

Polychlorinated biphenyls were detected in every redbreast tissue sample and the concentrations
increased in a downstream direction, The concentration of PCBs found in redbreast sunfish
excesd levels where adverse effects were observed in studies reported inthe titerature. 1n addition,
the concentration of PCBs in redbreast tissue samples are high enongh to cause the HQs
calculated for smalimouth bass to be greater than one at river locations BMI-2, BMI-4, and BMI-
6, . . .

Polychlorinated biphenyls were also detected in every carp collected from Sulfate Basin No. 5. In
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: addition, toxicity tests conducted withi P. promelas show a reduction in survival in the Polishing
Pond and Fly Ash Basin No. 6.~Also, the water quality in the Emergency Pond and Polishing
. Pond exceed the a.mbient water quality criteria for Zn.

9.3 = Asséssment Endpomt Ne. 3 - Protection of piscivorous birds to insure that mgestlon of

, contaminants in fbrage fish does not have a negative 1mpact on growth, survival, and rcproducuve'
SUCCESS

Hazard quotients were calculated to determine risk due to the ingestion of fish captured in the
river and in Sulfate Basin No. 5 to the kingfisher. The resuits indicate HQs greater than cne for
the exposure to PCBs in fish samples collected from the river locations BMI-2, BMI-4, and BMI-
6. Inaddition, HQs were greater than 1 for Cu and Hg in samples coliected from the river.

‘When comparad to a NOAEL, HQs were greater than one for Cr Cu, and Zn for Sulfate Basin
No. 5. The HQ calculated for PCBs from Sulfate Basin No. 5 MW 1.

9.4 Assessment Endpomt No. 4.- Protection of worm-eating birds to insure that ingestion of
contaminants in earthworms does not have a negative impact on growth. survival, and
reproductive success. The second part of this assessment endpoint is to insure that the
accumniation of contaminants in soil invertebrates (mrthwonns) does not have a negative impact
on growth, survival, and reproductive success.

Soil samples collected on site were tested in a 14-day and 28-day earthworm toxicity test. The
results indicate no significant reduction in the survival of the worms, At the end of the test, the
worms did accumnlate both metals and PCBs. However, the levels accumnlated in the worm
tissue were lower than those levels found to cause effects reported in literature studies.

' Hazard quotients calculated to determine the exposure to woodcock to PCBs indicated that the
HQs exceeded one nsing NOAEL concentrations only at the PCB Spill Area. The HQs calculated
for As, Cn, Pb, Hg, and Zn were above 1 for ar. least one on-site location,

9.5 . Assessment Endpomt No. § - Protection of carnivorous birds to insure that ingestion of
. contaminants in prey does not have a negamre 1mpact on growth, survival, and reproductive
SUCCESS. : }

Hazard quotients calculated for the exposure of red-tailed hawk to NOAELSs indicate HQs less
than one for PCBs from all terrestrial locations. 1n addition, the HQ is greater than one for
exposure to Cu, Fb, Hg, and Zn at least in 1 on-site location.

9.6. .  Assessment Endpoint N, 6 - Protection of carnivorous mammials to insure that ingestionl of
contaminants in prey does not have a negative impact on growth, survival, and reproductive

The ingestion based models to red fox indicated HQs less than 1 for PCBs using a NOAEL. The
" HQs were greater than 1 for As, Cr, and Pb at least 1 location.  An ingestion model was also
used for the exposure to mink. This model indicated HQs greater than one for PCBs at BMl-4
“and BMI-6. . The HQs for Hg were greater than 1 at all river locations. .

9.7 Assessment Endpoint No. 7 - Protection of omnivorous mammals to insure that ingestion of
contamiinants in forage does not have a negative impact on growth, survival, and reproductive
success, 1o provide a food sourcé for higher level consumers, and to insure that contaminant levels
in omnivore tissues are low enough to minimize the risk of bioaccumulation and/or other negative
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toxic effects in higher trophic levels. -

Small mammais were trapped from four areas on site. 'Whole body analysis of the mammals
indicated that metals and PCBs have accumulated in the tissue. The levels of metals found in the
tissues were lower than those found in animals collected from reference areas of other scientific
studies (Talmage and Watson 1991). However, one animal had a PCB concentration (Aroclor =~
1260 of 6.3 mg/kg, dry weight) greater than the levels found in the literature to cause effects

There were no abnormal histopathological problems. :

The HQs calculated based on the ingestion of fish and clams collected from BMI-4 and BMI-6
were greater than 1 for the exposure of raccoons to PCBs. The HQs for Cr, Pb, and Hg were
greater than 1 in at least one location.

10,0 SUMMARY

Based on the results of the risk assessment, sediment and water samples coliected from the South Fork of
the Shenandoah River do not impact the survival of benthic macroinvertebrates; however, fingernail clams
are accumulating PCBs. The highest concentration of PCBs were detected in the clams collected
downstream of the Wastewater Treatment Plant discharge (BMI-4). This potentially indicates that water
being discharged from the Wastewater Treatment Plant may be a source of PCBs. - _

Fish samples collected from the South Fork of the Shenandoah River contained elevated levels of PCBs.
These levels increase in a downstream direction and ingestion of these fish may impact carnivorous fish.
piscivorous birds. and piscivorous mammals.

Sedimem samples collected from Suifate Basin No. 5, Fly Ash Basin No. 6, Emergency Pond, Polishing
Pond, and Viscose Creek have some impact {either reduced survival or reduced growth) on sediment
ivertebrates. These effects appear to be related to the direct toxicity of the metal concentrations.

Sediment samples from Sulfate Basin No. ! do not seem to have an effect on biota.. - -

Small mammals collected on site are acctmulating PCBs. However, HQs calculated for carnivorous
mammals and birds did not excead one for the exposure to PCBs. Red fox (carnivorous mammals) are
potentially at risk from As and Cr in the Fly Ash Pile, and Pb from the Reference and Wetland Area. Red-
tailed hawk (carnivorous bird) are potentially at risk from Cu at all locations, Pb and Hg in the Reference
and Wetland Areas, and Zn from the Reference, Wetland, and WWTP Areas.

Based on this baseline risk assessment. it is concluded that "potential” ecological risks exist at the site
based on the contaminants evaluated. Metals and PCBs pose a risk to all receptors used in this study for
at least one of the areas tested (river, upland soil, or on-site basins).

Based on the other chemistry results, it does not appear that C5, or PAHs pose a risk in the media tested.

However, CS, may be periodically released and because of the nature and volatility of the compound it
may not be detected based on standard analytical techniques,
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Table | Sample

Front Royal, VA

Locatioars, Matrices, and Analyses
Aviex Fibeus Site

* . February 1999
H [ -
i ; e
"pealion Sampie YOR “BRA Ty 17, TOC | Gram Srze [Water L O | T L0 [T Y (g
No Soll Waler 5ed | Soil  Sed | Soal Water Sed | Soil  Water  Sed | So11 Sed | Soil  Sed Qualivy | I pimephales | C_dubia | H. azieca | C fentans | E foetida | Sunfish 0]

Reference 501 X ] X x X x x{snil} xtlﬂ
etlend Area 502 1 X n X x x x({sail} x{4)
gatment Plang 508 % X x X x x waoily =€

ly Ash Pile 504 % x x X b x x{soil) (10

Ernergency Pand (Soil) 507 13 x x H X x x{soil)

B Spill Area . ) 504 L] x X { % x x(soil)

1Sulfare Basin No | 6017605 x x X X % x x X X K{w} x{w) x{sed ) x(sed )

Sulfale Basin No & RN K X X b F x x x X K{w) x{w) x(ved ) x(sed } x(N

Fly AshBusinNo 6 0451047 x x x x X x x x x *(w) x(w) | xfsed} | xsed)

[Emergency Pond 6027606 5 x|. X % P x x x x #(w) aw) | xfsed} | x(sed)

alishing Pood 6017607 x x x X X x x x x x(w) x{w) xfsed} | x(sed)
ﬁim Cresk 409 x x L ' ) '
eference No | 401410 x x x % % x x x x M X x
elerence No 2 4100419 x x x x x L3 X % X x x x(B) x x(2)
M1-1 [Ouifail 01) A7 X x x x x X * X X X x x(?) x x(2)
b1-2 (Quifall 02) W2 x X X x x x x x X X X u(8) x x(2)
M3-1 (Chatfill 03) 403413 ko XX r x| x x x . x K 1 K x(2)
bAL-4 (Outfall 0d/pre discharge) | 4047414 x x x x x x X x x . x X x(8) x x(1)
M4 (Ousfall 0d/post discharge) | 604 K x x ' : :
(-5 (Owu0udl 05) 405/415 X x x x x x x X X x x . ) x 22)
1-6 (Dowmsiream) 408’ % x ) X X x x x x x(3) x '

VOA - Valuite Oiganic Analysis .
BNA - Bate, Nuetral, and Acid Extractable Analysis
Pest /PCB - Pesticide/Polychlorinated Biphenyly
TAL - Target Analyte Ling Metals -

TOC - Tota! Orgenic Carbon

(#)-1ndicates Number of ledividuals

(b - Indicates Mumber of Repliexres

21 Fule 990 1 ocation whl
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Table 2. Water Qualify Parameters
Avitex Fibers Site
- Front Royal, VA
February 1999

Sfalion pH | Conductivity [ Turbdity | Dissolved Oxygen | Temperature [Hardness | Salinity

Units SU.J mSicm NTU mg/L C mg/L ppt
Reference No. | 82 0.23 NA 1.6 5.3 130.0 0.0
Reference No, 2 8.8 0.23 0 12.2 17.1 130.0 0.0
{BMI-1 (Outfall 01) 8.5 0.24 NA £0.8 15.0 133.0 0.0
IBMI-2 (Outfall 02) 8.7 0.24 NA 11.4 14.9 130.0 0.0
BM[-3 (Outfatl 03) 8.9 0.24 - NA 10.9 14.8 1280 0.0
IBMI.4 (Outfall 04) 85 1.03 8 9.6 13.7 130.0 0.0
BMI-35 (Outfall 05) 8.2 0.314 8 8.5 14.1 128:0 0.0
(BMI-6 (Downstream) NA NA NA NA NA NA NA
{Sulfate Basin No. 5 8.1 0.59 3 9.6 15.5 143.0 0.0
ISulfate Basin No. | 8.9 1.77 3 8.1 15.3 184.0 0.1
IFly Ash Basin No. 6 9.6 0.24 0 114 15.5 1200 | 0.0
Emergency Pond - 8.6 1.80 2 6.2 15,7 2290 0.1
|Potishing Pond 8.1 0.71 31 5.3 15.9 23.0 0.0

pH - standard units (S.U.)

Conductivity - milliSeimens per centimeter (mS/cm) .

Turbidity - nephelometric turbidity units (NTUs)

Dissolved Oxygen - milligrams per Liter (mg/L)

Temperature - degrees Celeius (C)

Salinity - parts per thousand (ppt)

Hardness - milligrams calcium carbonate per Liter (mg CaCO3/L)
NA - Not available .

. AR300402
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Table 3. Resulls of the Metals Anatysis of Water
) _ Aviex Fibers Site -

i . Front Rayal, VA .
P " “February 1999 o

Client TD (ne01 LU GOG603 [IIETD LILIE ¥)

- Location Sulfate Emergency Polishing Sulfate Fly Ash
S Basin No. | . Pond Pond Basin No. 5 Basin Nao. 6
‘ Cone| MDL Conc| MDI. Cone| MDL Conc| MDL Conc| MDL
; [Parameter ug/L| up/l ug/L| ug/l ug/L|. ug/L ug/l.| ug/l ug/l.| ug/L]
I -
. | , Aluminum 1401 50 180 50 940 50 u| so 210 50
: 1 Antimony ul 22 ul 22 Ul 22 ul 22 ul 22
y i Asenic ul - 22 uf 22 u] 22 ul 22 18| 22
| : 25 5.0 22 50 62 5.0 T 66 5.0 28 5.0
| | ul 20 up 20 ul 20 ul 20 ul 20
! ul 30 ul 30 ul 30 ul 30 ul 30
: jree0] 100 520601  too 690007 100 3g000F oo 360007 100 -
U 50 u 5.0 U 50 U 5.0 u 5.0
u 5.0 - u 5.0 U 5.0 u 50 Ul 5.0
: ul s ul 50 oyl se Ui 50 .ul 50
i 220 25 600 25 1900 25 37 25 ’ 93 25
; ul 44 -yl 22 ul 22 Ui 44 ul 44
; 23000) 500 24000  s00 140001 500 11000f 500 110001 500
i 120 30 290 3.0 1200 3.0 701 30 i) 3.0
‘ ul o.20 U] 0.20 Ul 020 Ul 020 Ul 020
. ul 10 ul 1o Ul 10 ctule Ul 1o
: 3600| 2000 3900| 2000 5400) 2000 '3800| 2000 5400[ 2000
ul 22 Ul 22 ul 22 Syl 22 ul 22]
U 5.0 5.1 5.0 u 5.0 U 5.0 Ul 5o
300000} 500 3100001 500 93000] 500 91000} 500 7900] 500
U] 22 u 22 u 22 v 22 u 22
U 5.0 u 5.0 u 5.0 .U 5.0 U 501
160]. 3.0 1760 5.0 240 50 120 5.0 U 5.0

’ MDL denotes Method Detection Limit
: U denotes less than the MDL
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Table &. Rasclts of the Analyzis o Volmils Orgasics i Oo-Site Wame

Febeumry 999

Avic; Filust Sie
Fmooa Roval VA

ToArT
Trip Blmsk

MDL
upl

Field Blank

MDL
ug/L

P ————— e A AR R (R LR

up/l

-
DR DKRDR DPPD UUUMUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

Pond

~TMDL
ugl

ey g g S S e e e = wm e aw - — —

PO PN OR D DD DDDD DD DO D DD P DD DD DRDDODDDDDDDDDDDDIDISDD DD IDD 000

Ly
Sulfate Batin
Ma i

wpl  lugT  lugl  lugt

MOL

gl

el e e e el b e e e - e e ]

TR
Fly Ash Baxin
No.§

MDL

o i e W i e o et W o i e a R i A W W e o MR A b o i . — — — — = — U wn im A p w S ot v 4 o

DR oM D DD DD NN D DD RO R DD DDDN DN PPODDNPDODDDDINNNYIDDDIDIRDDD

1602
Sulfsac Dasin
Ma 5

e e el t Ll e e e e e e e e e T e L R e e S P e

UUUUURUUUUUUUUUUUUUUUUUUUUUU?UUUUUUUUUUUUUUUUUUUUUUUUUUUBUBUUUUU

” M mm.. m maw ..mm.w ¥ m_.m.,.m mMW
L s

MDL denotes Method Desschion Lamt
U demdtcg kess than the MIL

1 denotes the valoe 13 ssmmased

R darwites duta unusable
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Table 5 Rcsuligs of the Analysis for [:‘esticidesli’CBs in \l’Valer . -~
P ‘ . i Aviex Fibers Sjte # ;
; . . Front Royal, VA . ‘ 5 :
! ! Februaq' 1999 . i . s
: : v
ICIicnt D 00046 00047 00601 00602 00603
1.ocation Suifate Basin Fly Ash Basin Sulfate Basin Emergency Polishing
: ‘No. 5 . No.6 No. t Pond Pond
Conc ML Cong MBL Conc. MDL Conc MDL Cong. MDL
Analyte pgl | wel | wel | ope | ope | gl | ppl | ol | wel | ugl
BHC u 002 U 00| wu 002] U 02| u 002
g-BHC u 002 U 0o2| U 002{ U 002| u 0.02
-BHC U 0 021 U 00| U omy u 002 U 0.02
Heptachlor u oo2l U 002 U 002 U 002 U 002
BHC U 002f U o02| v 0om2| U 002 U 002
Idrin’ u o0zl U 0g2| U o0zl u 00z{ U Y
Heptachlor Epoxide U oo2| U oozl U oo2| u 062| v 002
g-Chlofdane ] o002 U 002{ U 002 U 002| U 0.02
Ja-Chtordane u 002 U 0o2f o ooz| u g6z u 002
Endosulfan (1) u o2 U 002{ U o021 U 002 -u ooz|
pp-DDE u 002 U 002f U oo2| U 02| o 002
Dieldrin U ov2] U goz[ U o0zf y 0p2f U 0.02
Endrin u 502} U 0p2| U ot2| U po2l U 0.02
p-DDD u 002l y 002] U o02| u 002| U 0.02
Endosulfan (Fi) u ovz[ U 002{ U R U 02| U 0.02
np-DDT . u 602| U 002 U 0021 U 002 U 0.02
Endrin Aldehyde u 002f 002f U ap2| U 002} U 0:02
Endosulfan Suffate ] dozl U g2 u 02| U 002 U 0.02
Methoxychlor u oozl U 002 U 002{ U 02| U 0.02
Endrin Ketane u 002f U ne2f u om| v 002| U 002
Toxaphene U 05| U os| U U] osf U 0.5
Areclor 1016 U 03| U 03| v 0| u 03| U 0.3
Araclor 1221 U 0s) -U 05| U 05| v os|” v 05
Aroctor 1232 u 03f U 03] U 03f U 03| U 03
aroctor 1242 u 03| U 03] U 03| u 03 U 03
Aroclor 1248 U 03] U D3] U 03] U 03 U 03
Aroclor 1254 u 03] v 03| U 03 U 03 U 013
Aroclor 1260 u 03| U 03} U 03] v 03[ v 03

MDL denotes Method Detection Limit
U denodes less than the MDL
§denotes the value is estimated .
R denotes the value is unusable
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lable 6 Resulls of the Melals Analysis of Water
Avtex Fibers Site

Fromt Royal, VA
February 1999
Tient 1D (IR 7] 4 00411 00312 313 o014 i) TS
t_acation Relerence No. | Relerence Mo. 2 -4 B2 BML3 Quitfalt 4 Ouifail 4 Outfnli 5
{Outlall ¢1) {Outfulf 02) (Outfall 03) {Quitfall 0d/pre) (Cutlall 04/post) {Oulfali 05)

Conc MODL Conc MDL. Cone MDL. Cone MDIL. Cone MDL Conc MDL Cone MDL Conc MDL
IParameter ug/l ug/l. ug/l ug/l. ug/L ug/L ug/L ug/l ug/l. g/l ug/L ug/L ug/l @L ugfl. “ﬂ_‘;
A luminum u 50 u 50 ] 50 U 50 u 50 ] 500 200 50 u 50
Antimony u 22 U 22 Y 22 U 2.2 U 2.2 ] 22 U 22 u 22
Arsenic U 22 U 2.2 u 22 U 22 U 2.2 U 2.2 y 2.2 U 2.2
Barivm i 50 10 50 31 50 33 59 12 590 13 5.0 i3 5.0 32 50
Berybium ] 20 U 2.0 U 20 U 2.0 ) 2.0 U 2.0 ) 2.0 U 2.0
Cadmium ) 3.0 U 1.0 ] 3.0 u 30 U 3.0 U 3.0 ] 3.0 U 3.0
340040 100 34000 100 35000 109 34000 100 33000 100 34000 100 24000 100 33000 100
u 5.0 1] 5.0 U 5.0 ] 5.0 U 5.0 ] sol .U 5.0 ) 5.0
- U 5.0 U 5.0 U 5.0 ] 50 U 50 U 5.0 U 50 u 50
U 5.0 u 5.0 u 5.0 U 5.0 U 5.0 v 50 u 50 ] 5.0
71 25 76 25 85 25 75 25 73 25 6] 25 400 25 59 25
U 22 U 212 U 22 U 22 u 22 U 22 y 44 : U 22
11000 500 11000 500 11000 500 11000 500 11000 500 1600 500 7300 500 11000 500
92 3.0 7.6 30 8 3.0 16 3.0 12 3.0 1.2 0| 4 3.0 80 3.0
U 0.20 U 0.20 U 0.20 U 0.20 ] 0.20 u 0.20 U 0.20 U 0.20
U 10 1] |0 .U 10 U 10 U 10 u 10 U 10 u 10
2800 2000 2600 2000 ‘2500 2000 3000 2000 2900 2000 210 2000 3700 2000 2700 2000
U 22 T 221 U 22 u 22 u 2.2 y 22 U 22 1] 22
U 5.0 - U 5.0 N ] 5.0 ] s/ - U 50 U 5.0 v 5.0 U 50
TAG0 500 T2 500 R600 500 8100 500 “BO00 500 3100 5001 270000 500 7800 500
U 22 u 22 U 22 U 2.2 U 22 U 2.2 U 22 U 22
u 5.0 Ul 50 U 50} - U 5.0 U 50 ] 50 . u sof .U 5.0
U 5.0 ‘U 5.0 LU 5.0 u 5.0 'y 50 U 50 P59 5.0 U 5.0

MDL denotes Methed Detection Limit
U denotes less than the MDL

121 5\dely wmetal, wh2 ' . .
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Table 7. Raguits of the Analysis of Voletle Organica in River Waiar

Aviex Frwes Sim

Font Royal. VA
Fobnuy 15995

TR
Bl

TRTS
BM-¥

. (Ouxfall 05)

e - S s g ————e i P P S ket

UUUUURUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

TS
Quefall 004
(Outfall Od/post)

ll.ll.l.Sl]].ll.Dlll.l....ll..-l\i!.].)s1..l||.l.I.r...t-..r-r...ll...-...!.l.lnl.ll-.ll.-ll.l.l.l.ll.ll.luinll.l.ll

UUUN“.URUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

TR
BMI4

(Outfall O4/pre)

e T o e T e = P m T WY v 1 — = ms m ik ko4 o v W3 7 b et P n n A

~JMDL
ug/l

upL

PEEEEN EEFEEEEEEEE R R R R EEE PR R e e

-3

{Owdall 03)

MDY

e e e PN S ey s L Y S e e e e

gl lugl

R EEEEEEERE RS Rl il R e e - R R fe g g =)

WAL
BMI-2

{Cantfall 02)

MDL
ug/.

PR CE e e

s

FEEEREFEEFEEFEERFEE R e D e e ke R R

1t
BMI-1

(Ousfall 01)

DL

o e e e oy et e

T3S
Referencre No. 2

upt | jugll ug/L

ugt

TR
Ralfarence No. |

PP Do IR0 DD DO RN D DRD o DoRIRDDIDODI0DDDDD00DDODN0D0D 2022003202002

aent 1D

[Location

[Compound

ropropane
-Buryibeazene

1. 1-Dichlorocthane
1.2-Dichioroethane
1,2-Dibromo-3-Chiompropane

1,1,1.2-Terachloroedisne

1.1.1-Triciloroethane
romodichioromethane
2-Dichlo

1.1.2-Trichlorcethane

1.2.)-Trichlaropropane

1,1,2.2-Tetrach|oeoet

1.2-Dichlorobenzene
1.3-Dichiorobenzene

| 4-Dichlorobenzene

Metiylene Chlonde
1.1-Dichloroethenc

Chlorocthane

t,2 A-Trichlorg

MDL denctes Method Detection Lamit

1.2.3-Trichlorobenzme

e B
t,2A-Tnmethylbenzene”
1.).5Tnmethylbenzene

trang-1.3-Dichlerapropene

[Bromaform

Carbon Tetachlonde -
trans- |, 2-Dichloroethene

m,p-Xylenes

10-Xylene
[Tnchiomfluoromethane

[Dichlorodifluoramethane
jDrbromomethane
|Methyi-1er-Buty] Ether

beis-1 .S-Dldllomp;npm'e

[Trichioroethene
fe1s-1.2-Dichioroethene

[4-Methyl-2-Fentantne
1.2-Dibremomethane

2-Hexanone
1. }-Dichloroprepene

Hexachicrobutadiene
jisopropylbenzane

{Chlorobenzene

Ethyl Benzene

Styrene

"|1.3-Dhehlorspropans
2.2-Dichleropropane
p-Lsoprapyltoiuzne

2.Chiorotoluene
|5-Chlorotolusne
INaphthalene

- Propylbenzene

sec-Buty|berzene

in-Butylbenzene

[Chioromethune
[Bromomethane
Kyl Chioride
Acewne .
[Cerbon Bhisulfide
[Chlofofarm
[2-Butanone
i
Dibromochloramethme
Benzene
[Tetrachioroethene
Toluens
1:3
er

L) denotes less than the MDL
1 denotes the value 15 esamsted

R denotes dats unusabie

I
F
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Tabte 8" Results of the Aﬁalysis for Pesticides/PCBs in Water
© Avtex Fit;e‘i;s Site '
© FrontRoyal, VA

© Fehruary !999-

lient-iD 00410 00419 041y 00412 00413 00414 00604 00415
[.ocation Reference No | Reference No 2 BMI - t BMI -2 Ml -3 - BMI-4 Qutfall 0604 BMI-3
ey (Ouifall 01) (Outfall 02) {Outfall 03) {Outfall 04/pre) |  (Outfall B4/post) (Outfall 05)
Conc MODL Conc MDL Conc MDL Conc. MDL Cone. MDL Conc. MDL Cone. MDL Cone. MDL
Analyte ue/l. "} well ngil. pe/l ngfl. peft. pail ppl. - pell peiL ng/L ugfl. hgfi ug/l ug/L kel
: faBHC ] 002 U oozl U o2l U 002| U 002| U - 00z R 002] U 002
o Je-BHC ] 002l U po2| U 002l U 002| U 002| U 002{ R o02f U 0.02
. Jo-Btic U 002 U bo2| U oozl U 002 U 002} U 002l R 02| U 002
© IMeptachtor u o02| v 002| U 002| u 002| U oozl oo2] R 002| U 002
g -BHC u 002{ U 002| U po2| i 002 U 002 U [11>] . 002] U 0.02
. Jatdrin y 00§ U go2{ U on2| u 002} U 002| U p02| - R 0q2[ U 02
. [Heptachlor Epoxide y 002f U 002f U on2f U 0.02f U 002 U 0@l R 002| U 0.02
o Je-Chlordane U g02{ U q@t U bopf U og2f U goz] u 002 R ot U o2
-Cilordane u. ot2| U 002 U 002{ U ob2| U 062{ U 002f R 02| d 002
Endosulfan (1) u oo2f U ooz U ooz U 0o2| U pa2| U oozl R 02| U 0.02
 lpy-DDE u 002} U o0zl U oozl U po2| U wo2| u 002 R 002| U 002
- |oietarin u 002| U o02{ U o0z| \ ao2f U 0o2[ U 002 R 002| 4 0.02 -
- Readiin U pg2| wu ac2| U o2 U 002{ U, ou2 U 062 R o0z{ U 0.02
! fop-DDD U g2 U 002} U 06| y 002| U a0zl U 002{ R 002| U 0.02
i Jendosutfan (11) U 02| U - on2f U 002 U 02| U 002} U 002 R 02| U 0.02
i fpernDT u 002} U S 602 U 002l U 002 U 002l U 062 R 002 U 0.02
. H Yendrin Atdehyde u odzf U g2y U eoz} U go2f o caor W go2] R oo U .02
" [Endosulfan Sulfate u 002 U 002] U 002{ U o0zl U op2| U .00 R 002 U 0.02
Methoxyclilor u 002 U 002) U 002 U 062 U go2| U o0z R 0b2{ U 0,02
Endrin Ketone U 002] U 002 U 602 U cozf U 002 U 0.02 R 002l U 0.02
Toxaphene u 0s] U 05| v 03| u 0s| U a5l U 05| R 05| U 05
Arcclor 1016 u 03l u 03] U 03| U 03| v 03| U 03] R 83} U 03
Aroclor 1221 u os| U os|" U 0s{ U o5l u os| v 0s] R 03| v 05
Aroclor 1232 v, 03| v 03f U 03| U 03f U 03[ v 03] R 03| U 03
. faroctor 1242 v 03| v 03| U 03 U 03[ U 03 U 03[. R 03} U 03
< arwctor 1248 U, 03} o 03} v 83 93] a3} ¢ 03 ® 03l v 03
Araclor 1254 u. 031 U 03} U 03 U 03[ U 03f ‘U 03f R 03] U 03
Araclor 1260 U 03 U 03] U 03l U 03} U 03] U 03] R 03| U 0.3

MDL denates Method Detection Limit
U denotes less than the MDL
Jdenotes the value is estimated

R denotes the value is unusable

. 215\del\i\g902\wpch,wh2
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1able 9 Resulls olthe Mctals Analysis in Sediment

Avitex Fibets Site
. Front Royal, VA '
February 1999
Based on Dry Weiglt
CTiem 10 TRREDS COE05 iz A Cyinr) U005
L.ocation Sullate Daszin No 1 Emcrgency Pond Polishing Pond Viscose Creek Sulfate Basin No.5 | Fly Ash Basin Mo.6
% Solids 35 . : it 27 62 18 40
Conc MDI. Conc MDL Cone MDL Cone MDL Conc MDL Conc MDL
Paranicter mgkg mpkg] mpkg) mpkel mgke mgke| mghp] meka|l mgk mgkel  mpkg| mgkg
Aluminum £300 28 7500 36 17600 19 13000 20 gloo 76 14000 23
Antimony 11 98 U i3 u i4 u 72 o 27 U 8.2
Arsenic 1.5 0.86 8.6 0.9 9.5 11 15 048 17 22 72 0.84
96 098 75 1.3 180 1.4 120 0.72 100 2.7 510 0.82
0.79 0.66 U 0.84 1.6 091 1.3 048 U 1.8 44 0.54
36 0.82 8.1 1.0 10 1.1 082 0.60 63 22 u 0.68
120000 82 96000 160 41000 110 41000 60 40000 220 3700 68
44 (.82 48 1.0 67 1.1 ‘160 0.60 130 22 21 0.68
1l 0.82 12 1.0 23 i.1 24 0.60 g2 22 17 0.68
43 1.5 77 1% 130 2.0 93 1.1 50 4.0 54 1.2
17000 15 18000 9 38000 20 47000 It 17000 40 18000 2
120 66 180 ‘B4 140 951 180 4.8 390 18 20 54
4000 a2 2500 160 4000 Ho 1300 60 1400 220 9309 68
690 0.82 690 1.0 1400 11 960 0.60 470 22 100 0.68
1.1 0.08 091 097 b1 012 0.39 0.02 u 0.14 0.45 0.05
25 16 34 2.1 53 2.3 no 12 27 45 o 30 b4
490 330 440 420 1300 460 490 240 u 900}  [1900 0
U 0.86 u 0.93 U 1.1 1.0 0.48 u 2.2 58 0.84
U 082 u 1.0 U 1.1 U 0.60 Cu 22 u 0.68
1700 82 1600 100 500 1o 8600 60 740 220 320 68
U 0.86 u 0.93 11 .1 ) 0.48 .U 22 L7 0.84
.25 1.6 26 21 59 23 60 12 29 45 69 14
27000 3.3 44000 4.2 43000 4.6 470 241 170000 45 110 27

MDL denates Method Detection Limit

U denotes less than the MDE.
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Takle 11 Resalis of the Analysis for PesticidesPCBs i Sediomem

Asvizt Fibers Sile
From: Koyal, YA
February 1999
ers 1D 00605 00607 00608 00606 00014 00335
acathon Sulfite Batin No | Folishing Pond Visense Creek Emergency Pomd Sulfaiz Bazin Mo 5 | Fly Ash Basin No 6
% Solid M 2 6l £ % 0
MOL MDL MOL MDL MDL MDL
Analyte peke | wehe | paks | opphe | opeke | peke | peks | opeke | opefke | oneke | opeke | pahs
u 0] U nedl u sa0) U o] U nml o 140
U o8| U ne| U sl U ool u 200 Y 840
u ogo| v noe] U s40[ U 1neal u uo| W 140
u 90| U i300f U s40| U ooy u 200 U 540
u 980 U o) U s40[ U nopj U 21eo] U 140
u 5e0| U o} U sa0| U iteo| v 2000 0 40
v 98| U 13ool U 340 U nw| v 20 U 840
u 980 U 1300 U 540 U 1100 u 2100 u- 140
u 980} U 1300] U s U ireal v nof U 540
U 9g0; U 1300] U s40f U 1oy u 2400 U £ 40
u 9g| U no| U sa0) v 100] U 2000] U 840
v sgof U voo| U s40f U Hoo| Y neo| U 40
u 5g0] U 00| U s40f U 1nol u 2000 ¥ 840
U 9s0[ U o] U so| U 1oof v 200f Y 840
J 580| U B U s40| U itoo| v 2100 U 19
Y sm| U B0 U san| L new| u noo| 340
u gsn) U lig0| U sa] U 1noo| u zt00[ U 40
::l‘ s} U 13.00) lj s40f U 1| uw 0| Y 140
f ggo| U no| U sl U 1too| U 2i00{ U 840
[Endein Kewone u 980| 1300f U saf U tioo] U o U .40
Toxaphene U uoo[ U 00} U oo w mo| U swol U 2100
Asoctor 1016 ‘ 1200 U 00| U st0| U oo} U mop U 1000
Acocloc (221 :j 00| U aeol U o] U moe| U swe{ W 200
Aractor 1232 u 1200] \ 1600| U, 10| U NELY ) o0 u 1000
Aroctor 1242 u; 1200] 1o U 60| U noo| © 2700 W 100.0
Aroclor 1248 u 100} U 1600f U eno| o o4sof;  1seo| U 2700| Ui 100 0|
Araclor 1254 y 120 0} 27204 1s00f W 0] U . oo} U el Ul O O
faroctor 1260 ) 120,03 leno| U ‘sg0f o~ 4op| 1300 U 2700 U 160.0]

MDL denotes Method Detection Limit
U denotes Tess than the MDL

F denotes the vabe is est

a

W denotes the compound is westhered

AR300411




able 12. Results of the Gram Size Analysis, Total Organic Carbon, and Percent Moisture of On Sm: Sed\ment

I
.
Sl
i

'

Avtex Fibets Site
- Front Royal VA,

" February 1999

sample [D

45

605

ol6

il

44 608
Location Sulfate Basin Fly Ash Sulfate Basin | Emergency | Polishing | Viscose
‘ No. 5 Basin No. 6 No. 1 Pond. Pond Creek
iDescription Particle Size (%) . - B -
rlGraveI 4.75-76.2 mm 4.3 0 0 0.1 0 0
Sand 0.075 - 4.74 mm 36 24 28 275 50.2 40.6
Silt 0.005 - 0.074 mm 333 574 43.6 46.1 27.8 36.9
Clay 0:001 ~0.004 mm 14.8 173 18.9 5.2 12.4 1.7
Colloids <0.001 mm 11.6 1.3 9.5 11 9.6 10.8
Percent Moisture 843 54.6 67.5 25.1, 69.6 38.4
Percent Organic Matter 32.6 13,8 10.2 1.9 9.8 5.7

\21 S\del\i\9902\grain. wb2
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Iable 13 Resulis of the Metals Analysis in River Sedimen

Avtex Fibers Site

Front Royal, VA
Februacy 1999
ased on Dry Welght
fenl 1D 0T AT izt (iHiz71 (303 iz izl WA
L.acation Reference No. 1 Reference No. 2 BME-{ NMI-2 BMI-3 BMI-4 BMI-5 BMI-6
{Owlal) 01) {Outlall 02} (Owuifall 03) (Outfall 04) (Outfall 05} {Downstrcam)
% Solids 26 56 55 61 74 o4 66

Conc MDL Cone MDL Conc MDL Cone MDL Cane MDI. Conc MDIL. Conc MDL Conc MDL
JParameter mg/kg mghkg| mpkg] mpkpl mphkel mpke] makpl mpkel mpkgl  om mehkegl  mpkg| mefkel mpkgl  mpkg| mgkg
Aluminum 9100 42 14000 13 5400 23 4600 i8 000 16 4100 13 4200 17 2800 15
Antimony U 15 U 46 u 8.0 u 6.5 ] 55 -U 45 U 6.1 U 5.2
Arsenic 9.7 1.1 38 0.55 6.0 0.56 29 0.50 1.5 0.47 43 0.57 46 0.5} 13 0.47
93 15 120 0.46 54 0.80 40 0.65 29 055 35 0.45 43 0.6 27 0.52
U 1.0 i2 0.30 0.62 0.53 0.49 043 uU 0.37 0,44 0.30 0.50 041 U 0.35
U 1.2 U 0.38 u 0.67 ‘U 0.54 U 046 U 037 u 0.51 U 043
14000 120 5500 KHiy 7100 67 6600 54 1900 46 12000 37 3200 51 2300 43
19 1.2 24 0.38 15 0.67 13 0.54 12 0.46 18 037 19 0.51 9.6 043
9.9 1.2 I3 0.8 79 0.67 6.6 0.54 5.8 0.46 6.9 037 7.7 0.51 5.0 043
16 22 iy 0.69 10 1.2 19 0.97 11 0.8 7.0 0.67 1 092 42 0.78
21000 22 25000 6.9 16600 12 14040 9.7 16000 83 17000 6.7 15000 9.2 12000 ‘1.8
16 11] 22 30 21 5.3 12 43 10 31 (A} 30 o2t 4.1 7.4 35
2300 120 2300 38 1600 67 1400 54 830 46 1900 k) 980 51 800 43
670 12 600 0.38 570 0.67 280 0.54 210 0.46 360 (.37 390 0.51 130 0.43
0.54 0.10 0.87 0.05 0.26 (.04 0.19 0,03 0.25 0.003 0.05 0:03 021 0.0 0.07 0.03
13 25 15 0.76 89 1.3 7.3 1.1 7.6 092 6.6 0.75 It 1.0 5.0 0.87
1100 500 870 150 430 270 400 220 21 180 3o 150 - 350 200 310 170
U i.1 U 0.55 Bt 0.56 u 0.50 U 0.47 u 0.57 u 0.51 U 047
uU 1.2 U 0.38 u 0.67 U 0.54 u 0.46 U 037 u 0.51 u 0.43
140 120 44 18 130 &7 346 54 130 46 u n 63 51 u 43
RN ). 1.1 u 0.55 Sy 0.56 S u 0.50 U 047 u 0.53 u 0.51 u 0.47
26 2.5 36 0.76 19 1.3 16 1.1 14 092 20 0.75 19 1.0 14 0.87
69 5.0 - 78 1.5 59 2.7 49 22 87 1.8 45 1.5 120: 2.0 5 1.7

MDL denotes Method Detection Limit
U denoles fess than the MDL

21 ﬂdc.ﬁcdmcl.wbl’
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Takda 14, Remtcley of i Aslyves of Valeiis Or,
Avex Fiburn Siie
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Ferory 1959
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Table 15 Resulls of the Analysis for Pesticides/PUBS in Sediment

Aviex Fibers Site
Fromt Royal, VA
Februsary 1999
Tient 1D 0048 00410 o407 00402 00403 00404 OHOS 00405
1. acalioh Refetnee Mo 1 Reference No 2 BMI- | BMI -2 BMiL -3 BMdl - 4 BMl -5 BMl -6
(Oaufall D1 {Outfall 62) (Owilall @3} (Outfall 04} (Outfall 6%) {Downstresm)
% Solid 21 65 57 67 80 78 T2 72
MDL Ml ML, MDL MDL MDL MDL MDL
Analyte ngkg uphkg | meke | peke | wphe | oppkg | ke nphe | npfkg pekg | e | owphe | opeke | peke | pefke | pwia
ha- B0 u 12w v si| u ss| vy 4%0] U 420] U 430 460 u 460
-BIC v 1w U sw| u s8] U 450 U 4w U 430| Uu-” 160] U 460
BHC u 1200 v sw| U sl u 450 U 4200 U 4| U a60] U 460
lieptachlor y 12wl u sie] v st0| v 490 U a»| v 4w U 460 U 460
-HHC u 200 v 5 U s80| U agw| U 43| U 4] v 460 U 460
Idrin u 1200 U 510 U i8] U 49| U 420 u 410 u 460 U 460
Heptachtor Epoxids u o] U 510 U swf U a%| U 420 u 43| U 480 U 460
-Chlovdung u trool U s u sel U am| u anf o 43| v 40| U 460
-Chtgedane y 1200 U s1ief U sw| u 49| U an| v 430, U 460f U 460
Endosulfan {1) U 12e0] U s U smf U 49 Uy a20] v 430 U 460 U 460]
b.p D DE u 1200 U st U smf U 49| v 'S Y 430 U a0l U 460
Dieldrin u 1ol u. st U sg| U 490 U amf U an] U 460 U # 60|
Endrin . u nm| U sw| u swo| O s U - 420 U 430 w 60 © 4,501
pF-DDD y 1nw| U sio] U 5| U 490 U 40 W 438f o 460 U 460
Endosulfen (I U 1200| U st U s80) U am| v a0 U 430 y 460] U 4.60f
Pp'.n DT, u o] y sl 4 seof 490] U am| u $30] U 460f U. 460
Endrin Aldehyde u 1200 :j sigf L sef 1 1% j am U 4af u q60( U 4560
Endosulfan Sulfate ) 12 m u s U suf U 450} U 40} U izl U 4601 U 460
ethoxychior u |z.m] y sio] U ssf U 450 U 42| U 3 U 460} U 460
Fndrin Ketone U 1zoo] U 550 U sl U q90| U 4201 U 430] U 460 U 4 60
oxaphene u <3000 U o uoof U 1200 U woo| U ioe] 4 ool u 110.0
Araclor 1016 u 1500 U &0l U 720] U $20 lf su0l U of U s70] U smw
Acoclox 1221 u w00{ U wse| U 100} U oo{ U weo{ U oo u too[ U 1o
[Acoctor 1232 V8 1500 164:0] U 20y 60 U szof 1 so| U ‘510] U 5704
Avoctor 1242 u iso0] so] U no| u s20| U s20( U se0] U s70] U 510
Atoclor 1248 d seef 840 U 720 U ezo] U $20[ 4 se0f U s10f U 570
Atoclor 1254 u ©aseef U so| v 720[ U 620] U s20l U seof U s10f U 51.0]
Aroctor 1260 ] 1500f U s0] U 720{ U 0] U 520{ U 340 470 570l U 510
MDL denotes Method Detection Limit
U dencies lexs than the MDL , .
Jdenotes the value is estimated ! ! '
W demotes the compound is weabered
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‘Table 16, Resuits of the Grain Size Analysis, Total Orgamc Carbon, and Perceqt Molsture of Rwer Sedm\enﬁ
P - X L Avtex Fibets Site o
e .. FrontRoyal, VA "
. February 1999 -

o . o . . : !

Sample’ 1D 401 410 407 402 4103 404 405 Eif
Location Reference Reference BMI-1 BMI-2 BMI-3 BMI-4 BMI-5 BMI-6
No. 1 . No, 2 (Outfall 01) | (Outfall 02) | (Outfall 03) | (Outfall 04) | (Outfall 05) |(Downstream)
_ WDescription Particle Size (%) ' . ‘ . : . :
ravel 4.75-76.2 mm 2.8 0 0 0 0 5.5 0 0
Sand 0.075-474mm 51.5 5314 70.6 83.1 86.5 85.5 847 872 -
Silt 0.005 - 0.074 mm 349 233 20.6 13.8 11.9 7.8 9.2 1 If.2
Clay "~ |o.001 - 0004 mm 3.9 12,1 4.4 LS 1.6 1.2 3 1.6
. [iColloids <.0.001 mm 68 13.2 4.4 1.6 0 0 3 0
Percent Moisture 71.5 34.6 43.9 374 214 27.8 28.7 - 221
Percent Organic Matter 12.2 4 4.8 4.5 ' } 2 2.2 1
\2135\dei\{9902\grain. wb2
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Table 17, Results of the Metals Analysis in Sqil
- Avlex Fibers Site
' From Royal, VA
February 1999

o Based on Dry Weight
FIRE . =
[CTient 1D 00301 504 00305 0306 00502 00503
Location Reference PCB Spill Area Treatment Plant Fly Ash Pile Wetland Area Emergency Pond
% Solids 85 8l 80 60 Bl 72
Analysis Cone MDL Conc MDL Conc MbL Conc MDL Cone MDL Conc MDL

Parameler |Method meg/kg mg/kg mg/kg mgkg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg |

ICAP 8200 i 13000 17 8600 20 13000 23 16000 17 3300 19
ICAP U 4.0 U 6.0 u 7.0 U 8.2 U 6.0 U 6.7
AA-Fur 5.3 0.73 15 0.51 3.7 1.2 75 0.65 41 1.0 2.1 0.50
ICAP 49 0.40 46 0.60 120 0.70 1100 0.82 59 0,60 29 0.67
ICAP 0.83 0.26 0.73 0.4 12 0.47 4.1 0.55 1.7 | 040 U 0.45
[CAP u 0.33 0.92 0.5 U 0.59 U 0.69 U 0.50 U 0.56
ICAP 27000 33 19000 50 3000 59 1700 69 2000 50 1200 56
ium | ICAP 15 0.33 15 0.5 i5 0.59 24 0.69 16 0.50 9.2 0.56
ICAP 8.8 0.33 1 0.5 17 0.59 15 0.69 12 0.50 6.1 0.56
ICAP 14 0.59 17 0.89 16 1.1 46 1.2 42 0.89 6.1 1.0
ICAP 25000 5.9 25000 8.9 26000 1 36000 12 58000 8.9 12000 10
ICAP’ 20 2.6 32 4 25 4,7 15 5.5 27 40 | ‘or 4.5
ICAP 11000 33 6100 50 1500 59 970 69 610 50 850 56
ICAP 130 0.33 49 0.5 1100 0.59 110 0.69 130 0.50 920 0.56
Cold Vapor u - 0.04 u 0.02 0.34 0.04 0.60 0.05 0.07 0.04 0.25 0.03
ICAP 12 0.66 19 0.99 13 1.2 30 1.4 18- 0.99 5.9 1.1
ICAP 430 130 310 200 630 230 2600 270 340 200 330 220
AA-Fur U 0.37 u 0.51 4] 0.58 6.3 0.65 U 0.37 u 0.50
ICAP U 0.33 u 0.5 u 0.59 u 0.69 U 050 | U 0.56
ICAP . 48 33 U 50 310 59 360 69 u | so 1340 56
AA-For | U 0.37 u -} 05! u 0.58 1.6 0.65 U 0.52 U 0.50
ICAP 38 _0.66 45 0.99 37 12 68 1.4 40 0.99 12 .1
ICAP 1 no 13 410 2 710 2.3 36 27 57 2.0 53 22

MDL denotes Method Detection Limit
U denotes less than the MDL
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Table 18. Resuls of the Analysis of Volstile Organics in Soil
Avtex Fibers Site
Front Royal, VA
- February 1999

Tieat 17 TOS0T TIS07 ~T00s. - oSO TUSS
ion Reference Wetland Emergency PCB Spill Treatment Fly Ath
Area Pond Arca Plant Pile
t Solid : 34 T8 74 78 50 ' 60
I MDE MDL MDL i3 MDL
(Compound ug/kg (up/kg ug/ke ug/kg ughkg |ugke |upkg ugke

+ iChloromethane
romomethane
Vinyt Chloride .
Chlorocthane
Methylene Chloride
Acstone
Carbon Disulfide
i.1-Dichloroethene
1.1-Drichlorocthane
Chloroform
1,2-Dichloroethane
t2-Butanane
1.1,1-Trichloroethane
Carbon Tetrachloride =~ .
Bromodichioromethane
1.2-Dichloropropane
cis-1,3-Dichloropropene
Trchloroethene
Dibromochloromethane
1.1,2-Trichlorocthans
Benzene
s-1,3-Dichloropropene
Bromoform
~Methyl-2-Pentancne .
2-Hexanone

&
&
§
]

Wiﬂiﬂg?’ﬂﬂﬂﬁ
=

=

cis-1.2-Dichloroethens
5-1 2-Dichioroethene
L p-Xvlenes

O-Xylene
1.2-Dibromomethane
1.1,1,2-Terachlorocthane
1.2 3-Trichloropropane
Dichlorodifluoromethane
Trichloroflucromethane .
Dibromomethane
1.2-Dibromo-3-Chioropropane
Bromobenzene
n-Burylbenzene
ilm—Burylbmzzne
sec-Butylbenzene
2-Chlorotoluens
4-Chlorotoluene
1.2-Dichlorobenzene
1.3-Dichlorobenzene

| . 4-Dichlarobenzene

1. 3-Dichloropropane
2.2.Dichioropropanc
1.I-Dichioropropence
lIchachlombuladicne
Isopropylbenzene
Ip-Isopropylicluens
Maphthalene
n-Propylbenzene

1.2, 3-Trichiorobenzene
1.2.4-Trichlorobenzene
1.2.4-Tnmethylbenzene -
1.3.5-Trimethyibenzene
Methyl-tert-Buryl Ether

-

[=f=fajcjajofalofofofsfofafafof ool o) of of o of o of of o o o o o} oY ol =} o f o J o f o f o H o N o ¥ o N Nl o N ol sl o F o N o o NN s N R N SN =Nk =E =E =k =k =]
GQOGGOO\OOO\O\O‘D0‘QO\GQ\OGD‘G‘a\ﬂ"C?-OD\DChoiD\C?-OD\C?-a‘ﬂ-Q‘GOOAGOU'\OGNO\O\‘DO\GO\QQ\O\O\O;O\Q\QQON@@
C'.CC‘.CC'..CCC:'C:C'.C'.CC.'C:CCL‘:CCFCCCCCCCC‘.C:C:CCCCCCC'C'.C:C:C:C!C:CCCCCC'CC:CCCCCGCCCCC'C:C
e SO~ N N~ I S s s A A e O S =T e B v T R I N o o T v - N N s s e e s S S s s s e s - N N N O e s A R R R L R R R LR R R R R Y
[N Nl ool ol ol o N o vl ol =f il ol o off off ol ol el nfl ol ol = N = N =N =N off «f vl ol ol ol off ol ol ol ol e B o F =l =l s R ool ol sl =R o R ol =l =l =X ol =k =k =k =k =k =k =} =k =1 =k =]
[of ol ol ol ol ol ol alf N ol ol ol ofl ol ol vl sl -l ol ol ofl ol o ff ol ol ol o ol ol ol ol o} ol ol ol wf ol el ol sf ol ol ol ol ol ol ol o o ol ol ol ol ol vl vl o X s o o o X ol =)
P L - - - L I s - I L L - s I e ey
C'.C',CCC:C:CCCCCCC‘.CCCCCCCCCCGGCCCC'.C!CC‘CCCCCCL“.GCCCGCCCGCCGCGGCCCCC&CCCC
LI T L L Ty T L L L L - - - Y Y N L L -
00 00 O DI 0 G0 65 5% DY Do £O Gu B0 B 0 55 08 00 0 GO OO OO DO U O B 69 O3 DY 00 63 OO 00 DO 00 60 GO 00 O 0P 0O 00 0O 60 09 00 GO 06 00 0O OO 00 00 OO 04 GO OF 3 G OO C1 Od ) &8

PR AREAN RN PN AN R A A AR AN AR AR AR AN AR NN RN AR AR AA NN AR RN D IR W W WA @

B D R T IR e I T T e o S S L et e e e e T T T T T T M B S e e e e I T Tt D IRt T T T B e P T S B e R e |
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MDL denotes Method Detection Limit
U denotes less than the MDL

J denotes the value is estimated

R denotes data ts unusabié
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Table 19. Resulls of the Analysis for Pesticides/PCBs in Soil
Avtex Fibers Sitc
Front Royal, VA

February 1999
Trent 13 504 o505 0506 00501 0502 TU503

l.ocation PCR Spill Area Treatment Plamt Fly Ash Pile Reference - Welland Area Emergency Pond

% Solid 77 79 60 85 80 T2
MDL MDL MDL MDL MDIL. MDL
Analyte nglkg | pefke ne/ke ue’kg neske ugkg pa/kg ne/kg peike npkg | ugike He/kg
U 4.30 u 420 U 5.60 u 3.90 U 4.20 U 4.50
U 430 U 4.20 U 5.60 u 3.90 u 420 U 4.50
U 4.30 U 4.20 u 5.60 u 3.90 u 4.20 u 4.50
U 4,30 U 4,20 U 5.60 U 3.90 U 4.20 u 4.50
U 430 u 4.20 U 5.60 u 3.90 U 4,20 U 4.50
U 4,30 U 4.20 U 5.60 u 3.90 U 4,20 U 4.50
U 430 U 4,20 U 5.60 U 3.90 u 420 u 4,50
u 4.30 U 4,20 U § 560 U 3,90 U 4.20 U 4,50
U 430 U 4.20 u 560 U 3.90 u 420 U 4.50
U 4,30 U 4,20 U 5.60 U 3,90 U 4,20 U 4,50
u 430 u 4,20 u 5,60 u .90 U 4,20 U 4,50
U 430 y 4,20 u 5,60 u 3.90 u 4,20 u 4.50
u 430 - U 4.20 u 560 U 394 u 420 u 4,50
U 4,30 4,20 u 5.60 U 3.90 U 4.20 u 4.50
U 410 H 4:20 u 5:60 u 3:90 u 420 u 4:50
U 430 4.20 U 5.60 U 3,90 u 4.20 U 4.50
- u 430 u 420 U 5.60 U 3.90 u 4.20 U 4,50
Endosulfan Sulfate U - 4i30 u 4,20 U 5.60 u 3.90 u 4,20 u 4.50
Methoxychlor U 430 u 4,20 U 5,60 u 3:90 U 420 U 4.50
Endrin Ketone y 430 U 4.20 u 5.60 U 3.90 u 420 U 4,50
Toxaphene u 10,0 u 100,0 u 140.0 y 97.0 u 100:0 o 110.0
Aroclor 1016 u 53.0 u 52,0 U 70.0 U 49.0 U 52.0 U 57.0
Aroclor 1221 U 10,0 U 100,0 u 140,0 U 97.0 u 100.0 U 110.0
Aroclor 1232 U 53.0 u 520 u 70.0 u 49,0 u 52.0 u 57.0
Aroclor 1242 U 53.0 u 520 u 70.0 u 49.0 u 520 U 57.0
Aroclor 1248 84 53.0 u 520 u 70.0 u 49.0 u 520 U 57.0
Aroclor 1254 340- 53.0 U 52.0 U 70.0 U 49.0 u 52.0 u 57.0
Aroclor 1260 | - u 530 U 520 U | 700 u 49,0 U s2io’ u 57,0

MDL denotes Method Detection Limit
U denotes less than the MDL -
J denotes the value is estimated
W denotes the compound is weathered

\ZIS\da.Z\soilpcb.wa .
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"7 Table 20, * Rerults of Base Neutral/Acid Extractable Analysis of Soils

Aviex Fibers Sie
Froot Royal, VA . A
February 1999
ample NO- UAE215] TS 0502 IS 03 |
Location Treatment Plant Area Fly Ash Pile Wetland Area Emergency Poad PCB Spilt Area’ Reference Areg
1% Solids 79 . 60 80 . 12 77 85
CONC. [MDL CONC [MDL CONC. [MOL CONC. IMDL "ONC.  MDL CONC. |MDL
ughe |ughke |uwkg |ugkg Juphkg lugkg  lophks  fupke  [ugke  Juwke  |umie ‘
Phenal U 2100 R 2800 §) 2000 U 2300 U 2200 3] 1900
is(-2~-Chloroethyl)Ether U 2100 R 2800 u 2000 U 2300 1) 200 U 1900
2-Chlorophenol U 2100 R 2800 §) 2004 U 2300 u 200 U 1900
1.3-Dichlorabenzzne U 2100 R 28640 U 2000 U 2300 U 2200 U 1900
1,4-Dichlorcbenzene U 2100 IR 2800 u 2000 . u 2300 U 2200 153 190G
Henzyl alcohol U 2100 _ R 2800 U 2000 u 2300 U 2200 u ‘ 1900
1.2-Dichlorobenzene U 2100 R 2800 U 2000 U 2300 U 2200 U 1900
2-Methyiphenol . u 2100 R 2800 U 2000 U 2300 U 2200 U’ 1900
bis(2-Chlorgisopropyl)ether 8] 2160 R 2800 18) 2000 U 2300 8] 200 . (U 1900
14-Methylphenol . U 2100 R 2800 u 2000 u 2300 u 2200 U 1900
N-Nitroso-Di-n-propylamine | U 2100 -jR 2800 u 2000 u 2300 U 2200 u 1900
}Hexachloroethane u 2100 .- R 2800 u 2000 u 2300 U 2200 U 1900
Nitrobenzene U 2100 R 2800 u 2000 u 2300 U 2200 U 1300
Isophorone ] 2100 R 2800 U 2000 u 2300 U 200 U 1900
2-Nitrophenol U 2160 R 2800 U 2000 U 2300 u 2200 U 1900
2.4-Dimethylphenol U 2100 R 2800 U 2000 u 300 U 2200 U 1900
Ubis(2-Chlorpethoxy¥nethane | U 2100° R 2800 U 2000 u 2300 U 2200 U 1900
[2,4-Dichlorophenol 18) 2100 R 2800 u 2000 u 2300 U 2200 U 1900
1.2,4-Trichlorobenzene U 2100 R 2800 U 2000 u- 2300 U 2200 U 1900
Naphthalene U 2100 R 2800 u 2000 U 2300 u 2200 U . 1900
~-Chioroaniline u 2100 R 2300 U 2000 u 2300 u 2200 u 1900
Hexachlorobutadiens U 2100. . IR 2800 u 2000 U 2300 U 2200 u 1900
4-Chioro-3-methylphenol 8] 2100 R 2800 U 2000 U 2300 u 2200 u 1900
2-Methylnaphthatene U 2100 R 2800 U 2000 u 300 U 220 u 1900
EHexachlarocyclopentadiene U 2100 R 2800 u 2000 u 2300 U 2200 u 1500
TZA.G-TI’:ichiDerh:’ﬂol u 2100 R 2800 . U 2000 u 2300 U 2200 U 1900
2.4, 5-Trichiorophenol U 11000 R 14000 U 11300 u 12000 u 11000 u 9500
2-Chloronaphthalene u 2100 R 2800 U 2000 u 2300 U 2200 U 1900
2-Nitrganiline U 11000 R 14000 U 11000 u 12000 u 11000 U 9500
IDrimethylphthaiate U 2100 R 2800 9) 2000 u 2300 U 2200 U 1900
Acenaphthylene U 2100 4 2800 U 2000 u 2300 U 2200 u 1900
3-Nitroanitine 19) 11000 . R 14000 U 11000 u 12000 U 11000 U 9500
Acenaphthene U 2100 R 2800 U 2000 u 2300 U 2200 U 1900
2.4-Dinitrophenol 19) 11000 R 14060 9) 11000 u 12000 U 11000 ] 9500
4-Nitrophenol u 11000 R 14000 U 11000 v 12000 u 11000 U 9500
Dibenzcfuran U 2100 R 2800 U 2000 U 2300 u 2200 U 900
2.6-Dinitroteluene U 2100 R 2800 U 2000 U 2300 U 2200 U 1900
2.4-Dinirotojuene U 2100 R 2800 U 2000 LY 2300 U 2200 U 1900
biethylphlhalate u 2100 R 1800 8] 2000 U 2300 u 2200 u 1900
4-Chlorophenyl-phenylether U 2100 R 2800 u 2000 U . 2300 U 2200 U 1900
Fluorene U 2100 R 1860 u 2000 U 2300 U 2200 U 1900
4-Nitroanitine U 11000 R 14000 U 11000 U 12000 u 11000 8] 9500
4.6-Dinitro-2-methyiphenol U 11000 R 14000 U 11000 U 12000 v 11000 U 9500
N-Nitrasodiphenylamine U 21007 R 2800 u 2000 U 2300 U 2200 U 1900 -
4-Bromopheryl-phenylether U 2100 R 2800 U 2000 U 2300 U 2200 U 1900
Hexachiorobenzene U 2100 R 2800 U. 2000 U 2300 U 2200 u 1500
Pentachiorophenci u 11000 R 14000 U 11000 uU. 12000 U 11000 u 9500
Phenanthrene U 2100 IR 2800 U 2004 U 2300 U 2200 u 1900
Anthracene U 2100 R 2800 U 2000 u 2300 U 2200 U 1900
Carbazole . U 2100 R 2800 U 2000 u 2300 U 2200 U 1900
Di-n-butylphthaiate U 2100 R 2800 . U 2000 u 2300 8) 2200 U 1900
Fluaranthene u 2100 R 2800 u 2000 u 2300 S 2200 U 1900
Pyrene U 2100 R 2800 U 2000 u 2300 U 2200 U 1900
Butylbenzylphthalate 18) 2100. . R 2300 b 2000 u 2300 u 200 18] 1500
3. 3-Dichlorobenzidine u 11000 |R 14000 U 11000 - u 12000 U 11000 . jU 9500
Benzo{aanthracene u 2100 R 2800 U 2000 v 2300 U 2200 U 1900
Bis(2-Ethylhexyl)phthalate U 2100 R 2800 U 2000 U 2300 U 2200 u 1900
Chrysene U 2100 R 2800 u 2000 U 2300 12001y 2200 U 1900
Di-n-octytphthalate 4] 2100 R 2800 u 2000 v 2300 U 2200 v 1500
Benzo(b)flucranthene U. 2100 R 2800 U 2000 U 2300 U 2200 U 1500
Benzo(k )fluoranthene U 2500 R 2300 u 2000 U 2300 U 2200 U 900
Benzo(a)pyrene U 2100 IR 2800 U 2000 u 2300 U 2200 U 1500
Indeno(1.2.3-cdjpyrens u 2100 R 2800 U 2000 U 2300 U 200 u 1900
Dibenzo{ahjanthracene U 2100 R 2800 U 2000 U 2300 8) 2200 u 1900
Bcnzo(E.h.i)perylenc U . (2100 R 2800 U 2000 U 2300 U 2200 u 1904
MDL denotes Method Detection Limit
U denotes less than the MDL
J denotes the value 15 estimated
R denates data is utusable

. 215\dehr\9902\soilbnawh2
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Table 2[. Results of the Grain Size Analysis, Totat Organic Carbon, and Percent Maisture of Soil
Avtex Fibers Site
Front Royal, VA
February 1999

\IlS\d.2\gmin.wh2

Sample 1D 501 52 503 504 305 506
Location Reference Welland Emergency | PCB Spill Treatment Fly Ash
Area Pond Area Plant Pile

Description Particle Size (%) (Soil) .

[Gravel 4.75-76.2 mm 33 2 0 2.2 37 13.6
Sand . 0.075 - 4.74 mm 70.3 431.8 872 59.5 56.7 34.6
Silt 0.005 - 0.074 mm 1.9 18.5 10.3 14.1 24.8 411

lay 0.00t - 0.004 mm 4.6 10 1.2 10 7.7 8

I(C:olloids <0.001 mm 94 25.7 1.3 142 7 27
Percent Moisture 14.6 19.5 71.1 20.8 20.5 386

IPercenl Organi-c Matter 6.8 3.8 17.1 4.7 8.1 29.4

. AR300421




Table 22. Survival and Reproduction of Pimephales promeias During

a 7-day Exposure to Surface Water
"Avtex Fibers Site
Front Royal, VA
. February 1999
Sample ID Locanion Dilution | Percent Mean Weight
Survival { per Organism {mg)

Control NA 160 98 0.044
601 Sulfate Basin No. 1 100 100 0.48
50 98 0.47
602 Emergency Pond 100 98 0.53
50. . 96 0.52
603 Polishing Pond 100 . 67* 0.43
50 49+ 0.43
046 Sulfate Basin No. 5 100 93 0.48
50 98 0.48
047 Fly Ash Basin No. 6 100 62* 0.47
50 06 . 0.48

Forty-five organisms exposéd per concentration

* denotes significantly different (p=0.05) from the control

\215\de]\fr\9902\pimephales.wh2




Table 23. Survival and Reproduction of Ceriodaphnia dubia During
a 7-day Exposure to Surface Water
Aviex Fibers Site

Front Royal, VA
February 1999 . .. _.

sample 11} Location ) Drhation ercent Mean No.
Survival jof Neonates

Control NA 100 100 16.2

601 Sulfate Basin No. 1 100 100 262

50 1007 209

602 - Emergency Pond 100 90 24.7

. 50 100 208

603 Polishing Pond 100 90 15.7

50 100. 21.8

046 [ Sulfate Basin No. 5 100 . 50 21.3

50 . 100 24.5

047 ¥ly Ash Basin No. 6 100 100 26.7

50 100 27.7

Ten organisms exposed per chamber
Average number of young per surviving feinale |

w

‘215\deMr\$902\ceriodaphnia. wb2
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Table 24, Survival and Growth of Hyalella

and Chir Exposed to River Sediment
Avtex Fibers Site
* Front Royal, VA
February (999
Hmm CPUTORORTIES (CTEaTG
No. Alive Average Growth No. Alive Mean
Sample ID {Location Rep (% Survival) [Length (mm) Dry Weight (mg)  |(% Survival) |Dry Weight (mg)
Control | Lab Caontro) A 3 31 (B E b T 083 |
B 10 kS 0.18 9 0.62
C 10 kS 0.19 7 0.54
D 9 3 0.2 7 0.59
E 10 3 3 ]
F 10 3 £
G 10 . 8
H 10 ) 10

[T ey

g Bsfadl M RT s e g .
P I I [ )

{Outfall 01)

BMI-2
(Outfall 02}

Ee B
BMI.3
{Outfall 03)

Lt ¥t "

404 |[BMI-4
{Outfall 04)

TOHEODO®E>
=

403 | BMI-5 . .
(Outfal] 05} *

IOmMmMmOOWw

R

i

Ten ofganismis exposed per replicate
* denotes significantly different (p<0.05} from laboratory controi
NM - not measured due to 100 percent mormlity

21 5del\H9902\sed-tox. whb2 Lt LTI FLEl
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Table 25. Survival and Growth of Halelix and Char Exposed to On-Site Sediment
Aviex Fibers Site
Frant Royal. VA B
February 1999
va'zu;&.ﬂ.:ca LAIrOnonms temians
No. Alive . Average Growth No. Alive Mean
{Samnple ID {Location Rep | (% Survival) | Length (mm) | Dry Weight (mg) | (% Survival) | Dry Weight {mg) |
[Control Conrai A 5 3.1 013 [ 0.33
B 10 3 0.18 9 0.62
(9 10 3 0.19 ? 0.54
D 9 3 0.2 7 0.59
E 10 3 0.2 3 0.76
F 10 3 0.19 g 0585 _
G o 31 0.16 8 0.56
H |{V] 2.3 0.18 {1] 0.51
% L a s TR o~ . . 3
Sulfate BasinNo. 5 |A 0 NM 0
B 0 NM NM 2 0.3
C Q NM NM i 02 .
D 0 NM NM 3 0z
E [} NM NM 5 0.16
F Q¢ NM NM 2 0.25
G o NM NM 1 0.2
H o NM H .
2 Er o ETE AT e AL N e ek L i
Fly Ash Bagin No.b {A . 4 .
B 1o 3 0.1% & 03
C 10 kR | 0.17 & .15
D 10 3 0.1% 7 03
E 3 29 0.14 4 033
F 10 36 013 6 0.23
G 8 3 0.13 8 0,35
H ? kN 0.14 ] 0.32
A . 9 .
B 10 3.2 0.19 7 I3
C 10 13 0.23 0 0.%9
D 10 3.1 0.22 -] 0.8
E 1o 3 0.2 9 124
F 10 3.3 0.23 8 1.06
G {}] 33 02 10 0.93
H 1D 34 0.29 5 1,28
606 [Emetgency Pond  [A B 27 al 1 0.5
B 9 2.4 0.11 1 0.3
C b3 27 0.1 1] NM
D ] 26 017 2 025
E 5 29 012 1] NM
F 10 27 0.15 4 0.33 -
G 1 2.4 0.2 1] NM
H 4 2.6 0,15 [0} NM
" GU7|Pohstung Pond A 10 33 0.23 S 1.62
B 10 3 Q.15 3 1.06
C 10 2% Q.12 6 1.4
D 9 3 0.13 5 1.54
E 10 3 .19 ] .1
F 9 3 0.19 5 1.32
G 8 3.1 0.21 5 1.5
H 7 3 0.19 6 1.35
4031 Viscose Creek A 4 2% ['B] 7 1.14
B 4 3.2 02 9 1.26
C 7 3.1 0.i4 9 1.09
b 5 2.6 Q.52 9 . 0.83 B
E 6 3 0.i8 ] 1.19
F 5 27 . 0.14 9 1.37
G 1 25 0.1 7 1.04
H 3 10 1.29
Ten crgamsms exposed per replicaw . )
= denotes significantly different (p<0.05) from labaratery control ’
NM - not measured due to 100 percent mornalivy ’

21 5deMri990 \sed-tox wh2
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Table 26. Survival a

nd Growth of Earthworms Exp

- Avtex Fibers Site

i Front Royal, VA . - -

¢ Pebruary 1999 |

'

osed to Soil

Sample ID

REP

Initial

Location survival (Percent) Final Growth {%)
7-Day 14-Day |21-Day |28-Day Weight | Weight
Control No. | 70 70 70 %9 284 39.3 385
70 70 70 70 25.8 349 35.1

Control No. 2

o

501 | Reference A
B
C
it AR ]
502 { Wetland Area A
: B
C
503 | Emergency Pond
504{PCB Spill Area
505 | Treatment Plant  {A
- B
C
506 |Fly Ash Pile A
- B
C

21 5\deN\9902\wormtox.wb2

AT PO T >
4 é

——

26.1

452

36.6

-12.1
16.4

12.3
242

39.4
317

-29.8
-219
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Table 27 Results of the Mctals Analysis in Earihworms

Aytex Fibers Site
Etont Rayal, VA
Febraary 1999
Teewt 1Y It Eliok T, TG Lotimal 1A T35 Uorkal 15 TG Comtron 10 Ta5 Contol IA Tab Uotrol I N T T
ocalion Lab Iab Essthwonm lisswe Earhwaim tlssue Enrthweprin bssue Earthvrovm tissue Enrthworm tosue Esuthworm tissue
% Sohdy NA NA H 1] 4 12 10 9
Cone MDI. Cone MDL Cone MODL Cong MDL Conc MDL Cone MDL Cone MDL Cone DL
[parameter myky|  wphgimpsmplcimy/sample|  wekg)  mpks| myhgl omphs| mpkg| mety] myphe|  mpke|  mplg) mphel  mphg)  meske
A lurainum u so| o0o0073] 00025 100 51 Ly} 50 70 7 190 43 240 49 710 36
Aulimony u 020 U] oeooof u 21 v 20 u 15 U 17 u 20 u 23
[A tsenic u 020 ul ooom 24 - U 20 19 15 16 17 v 20 28 23
arium u a30) 00005 0.00015 ); 32 40 16 u 22 U 6 kN | 10 49 34
eryllivm u 420 ul oot u ]| u 20 u 1 u 11 u 20 u 13
Cadiniom u 030 Ul 0.00085 ‘u 32 u 30 i) 22 i 28 u 10 u 34
Calcium U 10 0037 0005 o0 1] 3900 L] 1900 " 3500 &7 3500 9 3500 110
Cheamium U 050 U| 000025 u 53 U 50 -y 37 u 413 u 49 u 56
it y 0.50 Ul 0.60025 U 53 56 50 45 3.7 53 43 14 49 6.5 56
opper u o.50] 00053 000025 12 53 14 50 ] 31 1 413 12 49 29 56
Tron u 235 003 ooold 240 26 0 25 P 19 270 n 290 25 310 b1 )
Lead u 020] 000024 0.0001 u 21 u 20 33 1.5 1) 1.7 u 20 u 13
. Magnesium U L1 u 0,025 80 530 540 500 960 m 920 430 950 490 940 560
Mangunese y o] ooeo26] 00001 15 21 1 20 18 1.5 20 1.2 17 20 I6 23
Mercury u (371 Ui sooo02 u 042 U 0.40 U 0.2% v 0.35 1] 042 u 049
Nickel u to| oom2] 00005 U I u 99 U 74 U L %) u 98 u i
Polassium U 200 U [} £800 2100 7906 2000 2900 1500 2500 L1700 9600 2000 1200 2300
elenium 1) 020 Ul oo0t 14 21 kR ] 20 32 1.5 32 1.1 3s 20 28 23
iver U 0350 u| oooo2s| u 5.3 u 50 u 37 U 43 u 49 U 56
odium LA 50 003§, G025 5500 530, 5200 500 5500, .370| 5300, 430 5300, 490 5300, 560,
haltium wi 020 ul 0000l u ¥ 1] 29 u LS u L7 u 20 u 23
Vanadium u 0.50 uU| odoo02s v 53 ] 50 u 37 u 41 u 49| u 16
inc 0.70 0.50 Houd|  0.00028 120, 5.3 130 5.0} 130, 117 £10) 43 130 49] 110 56
MBDIL. denotes Method Berection Limit

U denotes Fess than the MDL

AR300427




Table 27 {Conl'd) Results of the Metals Analysis in Eatthworms
‘ . Awvtex Fibers Site ’ *

. Front Royal, VA

' Februay 199%

] ; b

TOSC TE0IA 03020 ' TOSOIL WS04 — 005D (UikTikie

Fﬁﬁ‘i D GUS0TA ST
Location Reference Area Relerence Arca Reference Area Weiland Arca. Wettand Area Wetland Arca Emergency Pond Emergency Pond Emergency Pord
%% Solids : 1 1 13 9 9 10 4 13 1
Cone MDL Cone MDL Conc MDL Conc MDL Canc MDL Conc MDL Conc MDL Canc MDL Cone MDL
Parameter mp/kg mx:.fiu;_f mpkg) mukg| mpkg| mphgi mphkg| mgkp) mpkg|  mphel  maphg|  mpke| mgke]  mpke|  mgkg|  mpme|  mekg]  meske
Aluminum 100 ] 190 50 160 4 1604 54 1100 &l 1300 53 150 18 120 it 210 a2
Antimony u 20 u 20 ‘U 17 u 22 u 25 U 2.1 v 15 v 15 U 17
26 20 27 20 26 17 34 22 37 25 59 21 26 15 23 1.5 28 17
62 10 5.0 30 46 p X3 WL 11 12 37 1 33 27 23 21 13 33 X3
U 20 u 20 u 17 Ly 22 U 24 u 21 U 15 u 15 u L7
u 10 U 30 u 25 Ly 12 u 17} U 32 u 23 )i 23 u 25
4500 99 4300 100 4500 83, Jlﬁm 110 5200 120 4300 1o 3700 % 4800 L 81
LU 49 U 50 u 41 U 54 Ul - 6t u 53 U is u 18 u 42
5.4 49 &4 50 6.7 4t (9.3 $i4 1) 61 ‘98 53 55 (3] 33 18 52 42
: 12 49 13 50 [ I ¥ .16 L] v 61 P24 53 u 1 {5 18 12 42
! 360} 23, '$60 23 4o 2 600 27 1900 3k 2500, % 650 19 590 19 170 21
i u 20 1] 20 ) 17 U 22 .U 25 .26, 2.1 U 1.5 U L5 u Ly
A 120 L) 910 500 230} dl0] 900 540 920 610 . 870 530 1200 380} 1600 380 1000 420
‘ 15 10, T 20 14| 1.7 2l 22 P17 24 Crg) 21 o4; 1.5 140} LS 1104 17
! U 041 u 042 uf 028 U 045 U 0s ‘U 043 Sy 031 u 032 u 032
} u 9 9‘ v 1o U 13 u n ! 2 ‘U " U 76 u 16 U L3
| 8200 0000 T 9000 2000 9500 1700 2700 2200 9400 2400 400} 2100 00 1500 9200 1500 8200/ 17001
i 54 20| 47 20 31 1.1 a0 22 ag 25 16 21 38 [X] 3.1 LS 3.7 L7
; v 19 T 50 ul 41 u 54 u 61 L 53 U k] u 13 U 42 ‘
! 4200 | sonf 520 a4 s40f 5000 alo| 4600 sio] 600 0| 6500 0| 5400 20 .
; B 20| U 20 oo iR u 22 S u 25 U 21 u L5 u IS u 1.7
| U 49) U 50, u 4,1 u - 5.4 U 6.1 u ‘53 ] 32 cy kR | 1] 42
! 130, 49 120] 5.0 110 4} 120} 54 120 6.1 110 53 1ol 1 150 18 120 42
| :
|

“U denates less than the MDL

21 Lo Vo0 Nwormet whi

" MOL denotes Method Detection Limit

AR300428




Talile 77 {Conid) Rerubts of the Metals Analysis in Farthworms

\215\det

Aviex Fibers Site
Froml Royal, ¥A
. . ] Febiruery 1999
In:m iy TR LoTiE) OB TISUSA ik LG 7 w— e DOTIOL
| oeation PUB Spibl Area PUB Spill Area BCD Spill Area Treatment Mani Tremtment Mamt Trestment Plent Fly Ash Pile Fly Ash File Fiy Ash Plle
% Solids " 10 9 12 11 10 11 13 14
Cone MDL Conc MDL Come MDL. Cong Mol Come MDL Come MOL Cone MDL Cone MIN. Cona MEBL
Paramict mykg| ephg| mpkg| mphe| mpkel opkpl  ompkel kel mekel meke|  wpksl  mphal  mpty]  mpkei  mptgl  mpks]  wpky)  mpke
Aluminum 160 44 230 55 140 55 2] 44 470 47 350 £9 F00 53 &1 4“4 390 k¥
Antimony u 1?7 /] 12 u 22 u 18 U 1% I 20 u 21 U 18 U 13
[Asenic 3 17 30 22 17 12 T4 is 28 19 20 29 6 21 2 18 13 L5
U 18, u 11 u 1 W 28 78 28 16 29 62 312 ) 26 62 12
u L7 u 12 u 22 u 17 U 19 u 20 U 21 u 17 t 1.5
Y 26 u 33 U} 13 i} 26 U 28 U 19 u 32 u 26 u 22
5200 17 5700 tIC 3500 £10 4300 87 3600 94 3700 92 3300 110 0 ¥) 3500 kal
u 14 U 53 U 55 1) 44 U 47 65 49 u 53 L 44 U 17
54 44 6.4 55 U 55 97 44 5K 417 4] 49 6.2 51 58 44 48 37
L 44 15 LR 12 53 1] 44 12 47 26 49 14 53 15 44 12 3.7
400 21 sio n £00 28 1300 0 1] 24 720 24 1700 21 1300 n 1300 13
U 17 U 22 u 22 u 1.8 U 19 u 0 22 21 u 1.8 u [
220 440 880 550 299 550 1100 440 520 470 960 430 950 530 91p 440 930 370
0 17 15 12 B4 22 57 17 58 L9 41 20 15 it 13 Lt 1% 1.5
u 03s 7] 042 1) 047 U on u 035 u 041 U 04 u 035 o 1]
u L u 1§ U 1 U 87 U 94 u 98 U 1 ) 87 U 73
3500 1100 2000 2200 7400 2200 9600 1700 8400 1900 3700 2000 2100 100 9300 1700 9700 1500
Selenium 37 17 42 22 ¢ 2.2 47 it 37 L9 41 20 Ly 2.1 83 1.2 24 L5
Silver u 44 u L X1 U 55 f] 44 u 47 u 49 u 53 u 44 u 37
Sodium 5700, 440 5500 550 6000 550 5300 440 4800 470 5200, 4% 4500 530 HpD 40 4600 370
TheHiuen U 17 u 22 u 12 u 18 i} 19 U 20 ] X u K v t5
Vatadium u 44 u 55 u 55 u 44 U 47 u 49 u 53 u 44 44 32
Zinc 120, 44 180, 35 120 53 170 44 150 4.7 150, 4.5 130, 53 140 4.4 130] 1.7
MDL denotes Method Detection Limil

U denotes less than the MDL

ol wh2

i
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Table 28 Sumimary of Resulis of the Analysis of Mctals and PCBs in Eanhwarms
’ Avew Fibers Site A >

Front Royal, VA~ ° }
* February 1999 | . i
{Cocition Relerence Welland Arca Emergency Pond TCB Spill Area Trealment Plamt Ty Ah e
Ysolids 12 9 13 10 ) 12 10
Dry Weight | Wet Weight | Dry Weight | Wet Weight | Dry Weight | Wet Weight | Dry Weight | Wet Weight [Dry Weight [Wet Weight | Dry Weight | Wel Weight
{Paramerer me/kg mp/kg mg/kg mg/kg mg/kg mp/kg me/kg m&g& me/ky mp/kg mgikg me/kg
Artenic |Mean 16 031 43 03 26 0.34 9 [ i s 4 PX |
- Max 27 032 59 0.53 18 016 3 01 14 089 26 2.6
Cadmium |Mean 4 [ X I~ [ XL} [} 0.6 13 [FE] 4 ol I3 013
Max 13 018 Ly (1 C i3 e L” 0.4° 13 0.18 L6 (3]
KChromium |Mean 23 028 28 (¥} 20 0.26 26 ¢z 37 044 2.2 22
Max 25 83 11 023 24 021" 28 0.28 6.5 0.78 F 0.27
Copper | Mean t4 i7? 22 2 13 1.7 4 1.4 15 k] 14 14
Max 17 2 26 23 15 2 5 15 3 38 15 K
Lead Mean (17 il 17 015 ] 0.18 10 0.10 0.95 [H] T3 ajio
Max ! 0.7 26 .23 0485 (2 10 0.10 ! 0.i2 22 022
Mercury | Mean i 0023 023 002! 016 2021 02! o.021 XT3 0022 [F] 0023
Max 0.2} 0.025 .25 0.02) (¥ 0.024 0.24 0.024 0.2} 0.025 (%] 0.031
icket Mean 47 056 5.7 051 EX K] 51 ] 47 05" LE] [iX3)
IN Max J 0.6 [] 0.5¢ 4.2 0.55 55 .35 4.9 Al 33 235
it Mean 120 [L] 120 11 130 17 140 14 160 19 t30 13
Max 139 16 120 11 160 21 180 13 170 20 140 14
FCBs Mean 0036 00043 (Y] 00037 i 0.070 73 0.75 0.10 0012 G031 0.0031
Max 048 £0.0058 o042 00038 019 0.025 19 0.29 0.10 0.012 0.0 00034

Values in italics were not detected

mg/kg - milligram per kilogram

FCBs - Total of Aroclor 1254 and §260

X
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Table 29 Resulis of the Analygs for PCBS s Eartiworms

Atbex Fibers Site
From Royal, YA
Februasy 1499
Tient 10 T=5 Uonieal 18 Tah Comrsl 15 T35 Comrdd 16 LT satn! Ia Tk Tomtrot 25 Tab Conted 2¢ WETTa TOSTE W |
Location HA MA NA NA NA NA Referencn Reference Reforonca
Percent Sold 1t 1l 14 12 10 9 1} 13 13
MDL MDL DL MDL MDL MDI. MDL WDL ML

Analyte peks | mpkp | et | owwhe | opeks | pghg | epte | wets | oseha | et | pehe | wpke | opekg | opekp | oewbs | opsts | wpkg | pete
Acoclor 1016 u 09 u 130 1) 140 U 160 u 190 u PA (1} u 240 u 150 u 150
rocton 1221 u 400 u 150 u M u 10 u 80 u 490 u ) u 1] u 250
Argclor 1232 u 200 u 180 u 140 u 150 u 130 u 210 v 10 u 150 u 150
Atoclor 1242 u 200 u 180 u 140 u 160 u 150 u 210 u 240 u 150 u 150
Aroctor 1248 | 61W) 200 J40W) 120 320W) 140 250W) 150 200W} 190 350W) 210 210W) 240 200W) 150 160W1 I50
[Arocior 1254 ‘u 200 u 150 u 140 u 0 u 190, u 210 U, 40 u ts0 u 150
[Aroclor £260 ly 200 U Fai E 140 K 160 U 190 ] 210 U 240 u 150 u 156
MDL denotes Method Dretection Limat
U denotes bess than the MDL

) denones the vabue is estimaied

W denotes the compound 18 weatherad
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Table 19 (Cont'dd  Results of the Analysis for PCRs in Eaithworms s
. ' Aviex Fibers Site N

Front ngal, YA
Fetavary 1999 .

[R5

T Tent 15 it TORoIC To0Ih Uitip WA U071 L1070
Location Wetland Area Wetland Area Wetland Area Emergency Pond Emergency Pond Emergency Pond PCB Spilt Area BCB Spill Area PCB Spilt Area
Percent Solid 9 9 10 14 t3 13 11 10 9

MEOL MDL MOL MDL MDL MDL MDL MDL MDL
Anabyte ugkg pa/ke waki ngkg ug/ks ke 1Ekg peke np/kg uakg pa/kg ua/kg rphkg nifks ugkg upke pgkg upkg
Aroclor 1016 U o u 10 u 190 u 149 u 150 v 150 u 130 u 190 u 220
Aroclor 1221 U L U 4310 u 180 U 280 u 310 u 90 u I50 u %0 u 430
Aroclor 1232 u no | u 210 u 190 u 140 u 150 u 150 u 30 u 1%0 u 220
Aroclor (242 u HY u Ho u 190 u 140 u 150 y 150 u 180 u 190 u 120
Aroclor {248 | 240w 210 290w} 200 230w} 150 190W) 140 I60W) 150 276WI 150 540W) 180 S00W) 190 S10WS 270
Arockor 1254 ] |IR 210 U 240 u 1920 46W1 140 6iwW 150 BIWL 150 | 2800W) 180 240091 | 150 | 2300W) 220
Aroclor 260 U 0 u. 20 U’ 190 64W) 140 941V} 150 104W) 150 4wy 180 S9W) 190 s4w) 220

M DL denates Method Detection Limit

Udenoaes less than the MDL

¥ denates the value is estimated
W denotes the compouad is weathered

24 NdeNfreMriwormpeb wh2
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Tabie 19 (Conid)  Results of the Amadyws for FCBs an Eacilyworms

Aviex Frbers Sie *
Fiom Royal, VA
Maach 1998 .
!« Tt T (1334153 TRNE T R TG e | MBLR T T HBCY &1
1Location Teeatmend Mam, Teeatmed Plast Treamen Plum Fly Ash Pile Fly Ash Ple Fly Ash Prle Blank Blank
[Peccem Solud 1] 1 14 12 10 9 100 10¢
T T7N ML X8 MBL MDL DL MDL. MDI,
Analyte paky | sty | eg ) eekp | wohke | wokp | eeke | ppfn | peks | wwks | ppke | peks | weks | wphe | wpr | sk
Aroclor 1016 U ) u T U 200 u 110 U 150 v 140 u 0 u 0
Aroclor 1221 U 130 u 160 u 190 u O 10 u M y 40 u 40
Aroclor 1232 u 17 u 180 U 00 1] 170 U 150 ] 140 U 20 U 1]
| Aroclor 1242 ] 1m0 u 180 u w0 u 17 u 150 u y4 u 0 v m
Alocloe 1248 | 200W) 110 D0 120 200W) 200 s1wW) 170 HI0WF )30 0%, 140 u b ) 20
Aoctor 254 | 45W) 170 oW} 130 1wyl 00 U 70 u |50 i3 140 TH 0 ti 20
Aroclor 1360 | 64W) 70 SIWT [0 2wl 200 U’ 1% \ |50 \Jji 140 u: 0 i 20
MM, denotes Method Deteetion Limat
U derodes bes than the MDL

J denotes the vadue iy enimaed

W denotes the compaund s atathared
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'I'nhll‘e 30. Resulisof the A

nalysis for Pesticides/PCDs in Fingernail Clam
“Avlex Fibers Site. - .+, ' :

. *'Fronl Royal, VA g
 February 1999 L )
Tent 1D 00130 i k)l 00132 00133 00134 00133 00136 00137 ooT38 ooTay 0130
Location Reference No.2|Relerence No. 2|  Outfali 01 Outfall 01 Outfall 02 Qutfall 02 OQutfall 03 Outfall 03 Outfall 04 Outfall 05 Outfall 05
_ . (DM1:1) (BM1-1) (BMI-2) (BMI-2) “(BMI-3) (BMI-3) (BM1-4) (BMI-5) {BMI-5)
Percent Solid 15 16 13 - 17 20 21 22 21 21 - 4 2
MDL MDIL. MDL MDL MDL MDL MDL MDL MDL MDL MDL
nalyte pgrkg lpgkeinpke |uwke|ueke [pe/kglpeks  |puekelpeke [neke jneks [npke |nefkg |npkg neke [neke |npke  |ugkg |neke |pefa fppke |peke |
?
-BHC u | 2| U 25 U 2L U 24| U 19| U 199 U 18] U o[ u 18] U 17l v t7
-BHC U 26| U 251 U 218 U 14 U 19| U 19 U 18] U 19| U 18] U 171 u 17
-BHC U 26| U 25! U 2 U 24 U 19| U 19 U 18] U 9] U 18] U 171 U 17
Heptachlor U 26 U 25| U 21| v 24 U- 19 u 191 U 18] U 9 U 18] U 7l u 17
-BHC u 26f U 25 U 21l U 241 U 19! U 19| U 18] U 19 U 18] U 17l U 17
Aldrin U 2% U 25 46| 21l U 241 U 19| U v u | 18 U 9 U 18] u 17l U 17
- [Heptachlor Epoxide c13) 26| U 25 93 2 syl 24 - 9 7.8 19| 78 18] 81 19 U 18] 88 17| 82 17
-Chlordane U 6| U 25| U 21f U 4| U 191 U 19| 15 18] U 19p U 18| U 17l U 17
-Chlordane U 26] U 25l U 21 U 4] U 19] U 9 U i8] u 19 U 18] U 17} U 17
“|Endosulfan (1) u- 26 U 250 U 200 v 24| U 19| U 9] U 18 U 19] U 18 U 17f u 17
“fp.p-DDE U 26 - 6 25 U 2 U 24 U 19l U 19{ U 18 U 19| | & 18] v 7l U 17
Dicldrin U 26 3| ast a2 a1l 39) 24 : 3B 9| U 199 U 18] U’ 19| U 18] U 7l u |
drin u 26f U 25 U 2 U 24 U 19 U 191 47 18| U 19 U 18] U 17l u | 17
pp-BDD y-{ 26 U s u | 2 U 24p U 1ol U for u f 18 U I9; U 18| U u boar
Endosulfan (1) "y 2] U 25| U 2] U 24 U 19 U 9 u 18| U 191 U 18] U 1 u 17
‘Ipp-DDT 2] U 25 U 210 U 24 U 19 u. 191 U 18l ‘U 19| U 18 U 1l u 17
Endrin Aldehyde’ 3 26 U 25 U 21y U 24 U 1B U o U 18] U 19| U 18 U 171 U 17
Endosulfan Sulfate U 26| U 25| U 24 U 4| U 19| U 19 U 18 U ¥l U 18] U 17l u 17
Methoxychlor 45/ 2| U 231 U 21y U 24| U 19| U 199 U i8] U 9] U 18] U 17l v 17
ndrin Ketone U 26| U 25 U 211 U 24 U 19| U 18| U 13 U 199 U 18] U 1711 U i7
oxaphene U. | 260{ U 250f U | 2100 U 240] U 190 U 190f U 80| U 90| U 13| U 17 U 170
roclor 1016 U 13y U 120f U 119 U 12¢] U 96| U 93; U 90]. U 95| U 9] U 83 u 85
raclor 1221 u 260] U 250) U | 2107 U 240] U 190 U 190 U 180] U 190 U 180 U 170) U 170
roclor 1232 u 130 U 120 U 10 U 1200 U 96| U 9 u 90| U 95| U %] U 83| U 85
roclor 1242 U 130) U© 1200 U 1o} U 1200 U 96| U 9 U 90| U 95| U 9| U 83 U 85
roclor 1248 §] 130) U 1200 U 1o U 1200 U 96| U 0l u 90] U 95] U 90| U B} U 85
Aroclor1254 ~ [190w | 130) 70w | 120 82w | 110| T0W 120 78 W 96| 76 W 93| B1 W 90} 64 W 95{2300 W 90| 62 W 83| 64w 85
roclor 1260 U 130] U 1200 U 1mo[ U 120[ 31 W 95| U 93| 64 W 90] 47 W 95[ S10W 90[ 2TW 83 U 85
MDL denotes Method Detection Limit
U denotes less than the MDL
J denotes the value is estimated
W denotes the compound is weathered
2| S\del\ 990 Aclampeb wh2 AR300434




Tahle 31 Suwwntaty of Resulis of the Amalysis of hetals amd PCBs fn Clams

Avtta Fidvers Sife
Fimmt Royad, VA
February 1999
Fl?mm ™ WeTcicree Bo 2 TRaTa 00T TRaTal 02 TReEam vo3 Tl 0T LTI
{BM1-Y) {BM -2y {BMI-3) {B-4) (BMI-5)
Soleds 16 [] 20 n 20 M
Dry Weght | Wot Weight | Dry Werght | Wet Weight | Dry Weighi  Wet Weight | Dry Weight | Wel Weight |y Weighl | Wel Weight | Dry Weight | Wel Weight |
[Parametes gy mpke ntg/h mpkg mg/ke - mgke mgfhy myfkg kg mg/kg mgfke myky
Arsewic  [Mean 32 [} 35 063 14 (Y7 ] 23 usI 1 0465 11 (%4
Max 34 054 36 063 14 068 28 062 11 065 13 o
admium | Mean 06 o ovE 05 710 073 oV [¥EH o0 033 i 978 Bl
Max 06 0 98 065 [T 045 g.09 048 atl 255 a2 [X1] 0.13
IChireastsm | Mean 17 04 14 025 14 028 [1} 3 [A% ] 27 0357 12 [ %3]
Max 19 046 1.7 0.1 10 040 08 018 27 0,57 47 Il
Mean 17 59 EH 53 ® TG T 'Y FH) 33 k] 75
Max 44 70 33 6.3 41 86 27 59 2 53 il 91
Hean oEs oM 07 Y 043 i 05t aii IR oo 73 0077
Max 092 0ts a4 0.081 06 012 o o1& 218 0.08 p 15 0084
bean 093 065 076 o4 09 B (L o712 043 () 0354 o3
Max 10 016 0.79 014 091 (4} 058 o3 0.43 0,09 56 on
Mean 70 (35} K] FE] 73 (K] T3 0.33 ' 2] 3 0.6
Max 20 812 22 04 i3 03 16 0.35 19 a4 18 a.43
Mean 160 6 130 B 00 20 50 b1 40 b1] 5 p7]
Max 190 0 140 2 100 20 110 4 140 29 o4 i)
Mean o4 t022 o088 0016 0097 0017 0,13 a0z it 055 0081 oare
Max 02 0.033 0093 0017 0.1 00 0.15 0033 28 0.59 0.039 0.021

Valoes in inalics were nat delected
mg/kg - milligram pet kilogram
PCBs - Totd of Arcclor 1254 and 1260
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Table 32 Results of the Analysis of Melals in Clams
; Avtex Fibers Sie ’

Front Royal, VA o .
Febouary 1999 ' | . . -
CTaent 10 170 T 32 133 EL) 135 LEL3 137 3% kL] 1E1j .
1ocaiion Refecence No 2 | Reference No 2 Cuifall 0] Quifali 01 Qurfalt 02 Quifatl 02 Oulfall 03 Quifall 03 Qurfall 04 Outfall 05 Cuilal] 05
. ) (BMI-1} (BMI:1) (BM!-I) (BM1:2} (BMI-3) (BM1.3) (BMI-4) (BM1-3) {BMI.5)
[%a Solids 15 16 i8 i8 o 20 22 2 21 Ll 23

Conc|[ MDLf Comc] MDL (;on: MDL|" Conc! MDL| Conc] MDL| Come] MDL] Conc] MDL| Conc] MDL{ Conc| MDL! Cenc] MDL| Cone] MDL
Parameter mghgl mpkp) metke mgfg| mpke| mekp] mpkpl mekg] mefg) medg) makg] mphe| mpkg) mekg| mphg] mehg| mpke| mekp| mpkg| makp| mphke| meng

fuminum A70 0 10 20 56 17 120 n 480 15 470 15 U] 11 74 14] ©~ B4 19 4 12 60 18
nimony U 080 9] 078 U 066 3] 040} u 0.60 U 0.60 ‘u 064 u 0.57 0.76 (L] U 048 u 0.70
[Arsenic 29 020 34 07 34 [13:] 16 oM 34 0.60 33 060 28 064 i8 057 31 076 31 043 33 e.70

o [.2 12 1.2 460 099 54 1.3 LI Y 4/ o090 52] 0% 34 o085 53 1.1 2
u| o8 ulf o7 Ul o6 u| o Ul o060 ul 00 ul os4 ul ost 07 u
u 12 u 1.2 ul 0w u 13 ul 09 Ul o9y U] 096 Ul oss U L1 ul omn u LI
2P0 401 3000] | 39| 170¢ 33| 1300, 451 5800) . 30} 10000 30| 300 n| 0w 28| 760 | 38| 4700] 24| 4700 k3
15 20 29] ‘10 [} 1.7 w22 yr sl 28] sl Cu 16 ‘U4 27 19 L7 12 47 13
U 10 up 20f W 11 ul 22f u Ei; .U E] ul s ‘U 14 191 I 1 I 1} 12 U is
14 10 30f .20 33 17 35 22 43| s 32
o
"
30

072 43 11
048 ‘ul o0

(1 S+ 4 N -1 IS [ B 09l 27l 12 3] s

Lo lo| e70 98] 2] s3] 380 ng ssa| 198 «78 3wl o} 2000 71y 260 9sf 00| cof 20| s
oyz| os0| o7vs| o078 U] oes] u| o] os0f o060 ool 073 064 ul os7 Ul 076 ul  oas ul omw
9s0] 200] &9} .200{  7oOf 170 G| 220[ ere{ 150 5o -e3f  1e0) 40| Mol gan)  1end  soo]  d20f  610] a0
43] o080 2p 0 13| oss| -7 0% 2| oso|  3pl 060 16| os&4| B3] 057 131 07| 93 Va8 10l ot
iof o260 oss| ous[ 07 ore orer oas] osi} eas) oms] WISy oss] 0a7f 049 oa4y o43) . 04| assp 02| o0s2] oas
ul a0 u| a9 ul 33 U[  4s ulf 30 ul -0 ul 32 ul  2s ul a8 Up 24 Ul 33
zr06{ moof 2w00f TR0l w00 seof moal  sool sd]  eoe] 1900]  eoof 2100] 40| 1300  s70f 2000 760 2100]  4sol 2000|700
t9y o 25} ov| 28] oesf 25| 080 22| o060l . 20f 0e6] 22} os] 14| 57} 24 o[ 29f 0] 20 o
uf 20 Ul 20 ul 7 ul 22 ul 15 up 13 ul . 1s ul 14 up 19l .U 2 ul s
06| 200 1606|2000 1oyl i7o zeoof 220] s20 pso]  smo) aso] g0 seey  7oel 146l asoo]  1%0]  meaf  az0] om0l im0
“ul o ul o Uy oss] Ul 090 U] o660 ul oso| . Ul o084 Ul ost u{ 076 ul o4s ut oo

0] 208 <y 20 - U 17 U 22 U 15[ - U (5 U i U i4 H1 'S oz ul s
190 20 130f 20 120 17 140| 23 100 L5 - 10g) - 85 1ol s 70 14] 140 1.9 90 1.2 o4 14
MDL denotes Method Detection Limit
U denotes fess than the MDI :
215 Mo clammet. wh2 ’ AR300436




Table 33 Resulis of the Analysis for Pesticides/PCBs in Redbreast Sunfish
Aviex Fibers Site '

Front Royal, VA
Febraty 1999
KCTeeat 1D o007t 072 TGRS (G o073 00078 (71— |
Location Ouifall 091 Qutiall 001 Outfall 004 Outfall 001 Ourfall 0G| Ouifall 00 Oulfall 001
Percent Selid 8 9 24 21 25 W 28
MDL MDL MDL MDL MDL MDL MDL
Analyle pgKe |pefKejwgKe |nefKg|me/Ke |ueKelppKe [ueKglyeKe [ue/KelpeKe {upfKe)pe/Kp | ne/Kp
- B IC u 4 U 14| U 17l v 150 v 6 U 15| u 14
le-BHC u |l U 14 U i u 5] U 15| U 15| U ujf -
b-BHC u 14] U 14| U 17| U 150 u 167 U 5] v 14
u ET1 1l u 17 U 15 U 16| U 150 181 14
u 14 U 4 U 17| U 15{ U 16 U 1s] u 14
U M U 14l U 1l u ist u 6] U 15| U 14
u 4] U 4 611 i7l U t51 U 16 U 50 U 14
u ¥l u 14| u 17l vu 15| v 6| u tsl o 14
U 4 U 4] U I7] U ts] u 16 U I1s{ U 14
u | u [ U 17| U 15| u 16| U is] u 14
17 1 18 14 22 17 4] 15 16 16 15 15 18 14
49 | U 14f U 17| u s U 16 U i5|] 35} 14
u 4l 0 4l u 17 u 151 U 16| U 15| u 14
U M U 4 U 171 U t5p U 16| U 5] U 14
1] 14 U 4l u 17l U 15| u 6 U 15] u. 14
u g U 14] U i7p U f5¢ U 6l U E{ ] 14
u 4l U 4 U 17l u 15| U il U 15l u. 14
u. 14] U 14 U 171 o 15f U 16 U: 15 U 14
U 14 U 14 U 17} u 15| U 16| U is{ U 4
u IRV 4] U 171 U 15| U - 6 v 5] Ui 14
foxaphene u 140[ U 140 U 1| u 150 U i U 150f U, 140
Atoclor 1016 u nl u 6l U gl 1l v 791 U 76 U 71
Atoctor 1221 u.. 1490] U. 140 U 10| U 150 U - 160 U tso] U 140
Arocior 1232 u 7nt v a8l u g3l u, nlu % U 1% U 7|
aroclor 1242 U " oo’ 68 U B U 73 U ™ U 76| U 1
Aroctor [248 [T 7 u 6| U &l u 7| u 7 u 76{ U . il
Aroclor 1254 - BIW 71§ 13 W, 68f140W - 83| 20w 73] 58w ) 7ol 100 W 76| 61 W'} 7
Avoctor 1260 120 W 71370 W 63|360 W 83{160 W 73[390 W 79)210 W T6{110W 71
MDL denotes Method Detection Limit
[J denotet less than the MDL

1 denotes the value is estimated
W denoles the compound is weathered
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‘[‘aple 33 (contd ) Results of the Analysis for Peslicides/PCDs in Redbreast Sunl'llsh

P Avtex Fibers Site R

S Front Royal, VA

S . February 1999
s P : : B ' o )

Clent 1D 0080 00081 K082 G00R3 00053 0003 (I08R T

Location Reference Reference Relerence Reference Reference Reference Reference Reference
Percent Solid 25 © 29 29 27 29 29 .29 30
MDI. MDI. MDD, MDL MDL MDL MDL MDL
Analyte ppKe lue/KelpeKe (up/Kp|ug/Ke (ue/KelueKe |pg/Kejpe/Me |ue/Ke|u/Ke |up/Kel|peKe |ue/Ke| pg/K ug/Ke
u 15| U Ml u 14l U 15| U 14l U 14f U 4 U 13
U 16 U 14 U 14 U 150 139 14} U 4 U 14| U 13
u 16| U 14 U LI 151 U 4] u 14f U v 13
U i6) U Moy WU 15 U, 14| U 1 u 4 U 13
U 6 U 14 U v 15| U 14| U 14} U 14f U 13
| U 16 U 4] U ¥l U 15] U 14| U 14| U 4l v 13 :
‘ NER) 6] 1711 14 - 134 ul u 15| U. 14 U 14 U 4 ‘621 13 E
u 6] U 14/ v 14 U is] u | 1 u 4| U 14 u . 13 ;
u 16| 791 14| 561 4l U 5] v 4 U 14 v 14| U 13
u - 6] U ia| U 14 v 5| v STIET 4l v 14l u 13
23 6] .17 14 i 1 20 15 18 4 16 14 16 M 7 13
u 16 1 sl u . 13 571 15| 431 4 48] 13 561 14| 48 13
u 1] U fa] u 14| U 15| U 14 u ) u 14 U 13
y 16| u: sl 4 il v Is{ U 4l u 14l U 14| u 13
U el u’ 4l U 4l U 5] u: | 4 U L1 I U 4] U 13
U 16| U-- 4 U ¥ U 15| U 1| u 14| U 4 U 13
u 16 U v U, is] v 14 U 1l u Ml UL 13
U 4 U 14 U 14f U 15} U 4] U 14 U M v 13
[Methoxychtor u 6] U 4l U 14l u 15| U 4] il v U’ I3
Endrin Ketone u 6] U 1 U 4l v 15p U, 14| u 4l U 4 U 13
. axaphene u el U 40| U 140l U 1sof U ' 140] U 140l u 4ol U 130
. Aroctor 1016 U 9 U~ 68| U 6| U By | és U 69 U 68| u 67
Aroctor 1221 U 160 U 140 U 140 U 1500 U - 1] u t40f U Hof U 130
roclor 1232 U 7 u 68 U 68 U 13 U 68| U 6 u 68| U 67
Aroclor 1242 u 79 U 68l U 68 U 73 U 68 U 6| U 68 U 67
roclor 1248 L] 790 U 68| U 68 U 3l U s8] U 6 U 68| U 67
raclor 1254 HOW 79120 W 68[240 W' 68| IW 73[150w 68 S2W ) 6ol S1W J 681 S3IW J 67
raclor 1260 250 W 79/ 100 W 68260 W 68130 W nliow 68}130 W eof1iow |- 68{ 62W J 67

MDL denotes Method Detection Limit
U denotes less than the MDL
- J denotes the value is estimated
- ’ W denotes the compound is weathered
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Table 33 (cont'd }  Results of 1he Amalysis for Pesticides/TCBs in Redbreast Sunfish
Aviex Fibers Site

Front Royal, YA
February 1999

Trert 11 O ] (1) PRI 000 MOLK 031597 NS G ()

Location Oulfal| 002 Ouilalt 002 Oufall 002 Cuilall 002 Ouwifall 002 N/A Oulfall 002 Ouitfaf) 002 Outfall 062

ercerd Suhd by 18 6 21 1) 100 25 28 25

MDL MDL MDL MBL MDL MO MDL MDL ML

Analyte npfRe  fueKelwp/p (ne/Ke)| weKe |ug/Rgipe/Ke fueMe|pe/Kg [pe/Kelwe/Ke |pg/KelugKe ueKejupKe [ue/Kgl|ug/Kg |ug/Ke
-BHC u 15| u 14 v 15f U 15| u 14] U 4 v 16 U 4 v 16
g-BIC u ts| v 14 08} 150 U 15 v 14] U 4 U 16| U 4l v 16
Ih-BHC u 15] U i4 U 15 U gl v 14 U 4 U t6| U 4 U 13
Heptachlor u 1s| U 14 u is|] 221 I1s|  39J 14 U 4 287 16| 231 4] U i6
4-BHC u t5| u 14 U 15| U 15] v 4l U 4 U 16| U 4] v 16
Aldsin u 15] U 4 U 15] v 15 U 4 v 4 U 16 U 14 U 16
tHeptachior Epoxide 631 15 4yl 1 v 15 u 15 '61) 18] 4 U 16 42} 4] U 16
8-Chlordane u 15{ v 14 U 15| U 15} u 14] U 4 u 16 U 4|l u 16
2-Chiordane u 15 U 14 U 15| v 158 U 14] u 4 v 5| U 4| u 16
Endosul fan 1) u 15{ u 14} U 15| U 15 U 14| u 4 v 6| U 4l v 16
[ppDDE 20 15] .18 14 26 1s| - 16 15 17 14] v 4 16 ié 17 14 21 16
Dieldrin. 55 ) 150 U 4 u 15| u i5] U 14] U 4 v 16| U 4l 461 16
Endrin | 19 15{ U “ u 15] s 15 £21 14] U 4 .y 18l 1) 14 16 6
n.p-D DD u. 5| u 1 U 15] U, 5| u 14| u 4 u 16| U 14 U 16
Endosulfar (1) U 15| u- 4y 15 u- 15| u 14 U 4 u 16 U: 4l U 16
pp-DDT u 5| U 14 U 1sf U, Is| U 14} U 4 u 16 U- 4] U 16
Endrin Aldchyde. IV 5] u 14 3 15 Y, 151 4. fa) u 8 U 16) W "W u i6
Endosulfan Sulfate u 15| u 14 15| u 15] u 4] U 4 U 16/ U . 14} U 16
Methoxychlvr U 150 u- 4l u 15| U, st 4. 14 U i U 6 U’ 4l U 16
Endrin Ketone - U 151 U 1] u 15| u 151 U 14| U 4 U f U 4 U’ 16
Toxaphene - u- 156 U 140} U 1500 U 150 U 140] U | U 160] U 10| U 160
Aroclor 1016 u 3 u M v 74f U v ou 200 U 9 u 71| u 78
Aroctor 1221 u 150 W 140} U 150 U 150] U Mo U 4 U 160 U . 0] U 160
Aractor 1232 u- B ou 7| u 74 U, 3 U 7 u 20| U | U 7l u 78
Aroctor 1242 - u 73] U 1l u 74| U 73 U nl u 20l u 79 U M v 78
Aroclor 1248 u 731 U T 9(4 MUy 4, nl u wl v ™ U nou 7%
Aroclor 1254 66W ) Bl MW 1) 10w 74] 94w 1) 69W My o 0] 44W ) 19] 63 W S THIOW 78
Aroclor 1260 390 W 73[280 W 71]3600 W 74[290 W 73[320 W 71l U {250 W 729|190 W Tijl20 W 78

MDI. denntes Method Delection Limit
U denoles less than the MDL *

- J denates the value is estimated

"W denotes the compound is weathered

u:m«nﬁ‘nw;

. AR300439




“Table 33 ‘tont'd,) Resuits of (he Analysis for Festicidesll'(.‘-[is in Redbregst Sunfish
S ‘ ! Avtex Fibers Site ™ - ) ‘

Front Royal, VA o
Febfud'r)j.' 1999 - .

o

tent 1D 00100 ooTat Wiz e LiE] iijfd 103 0106 oot07
|Locatinn Quifall 004 Outfall 004 Outfa!l 004 Outfall 004 Qutfall 004 Qutlall 004 Qufall 004 Outfall 004 -
Percent Solid 28 T 16 26 25 26 - 27 26-

_ MDL MDL MBI, MDL MDL MDI. . |MDL MDI.

‘JAnalyte pp/Ke  fng/Ke | pe/Ke  1pe/Kp| np/ke ne/Ke | we/Ke ue/Ke | ne/Ke | pe/Ke| pe/Ks ne/Keiug/ke | pekp| ne/kg pe/Eg | .
Ja-BIIC u 14l U 51 v 15| U 16 U 15] U 15 U 15| U 15
g-BHC u 14 U .15l v is| v 16 U 15| u 150 U 15| U’ 15
b-BHC U 14| U 1s{ u 150 v 16| v 15 U 150 U 15| u 15
Heptachlor 21 14| 1714 15| v 15| U 16| U 15 U 15| 571 15| 25 15

-BHC. - u 4 U t5] U 15| U 6] U 15] U 15| u 15] U 15 3
Aldsin u 14 g 5] 24 15| 129 6] 116 15 18 5] U 15§ U 5]
Heptachlor Epoxide 1) (I VRO I P 1 I 15| v 16 16 158 20 15| u 15 131 ts] .
g-Chlordane 1 ou 4l 15 U 15 U 16| U 15 U 5] d is] u - 15f
a-Chlordane u 14 o 15} U is] 0 16l u 15 U ts] U - 15| v 15
Endosuifan {I) u 14| u 5t U 5] u 16| U 15 U I5f U 15| u ! 15
pp-DDE pl 14 22 Is] 3 15 44 16| . 38 151 28 5] 22 15 25 15
Dieldrin. - u 14| U 15 U 15{ U - 18 U 5] U 5] U is5] U 15
Endrin i 4l 15 v 15{ U 16| - 22 15 u 15 2 15| U 15
p.p-D.DD T 1l u 15| u tisf U - s U 158 U I5f U is| v 15
Endosulfan (1f) u . 14 U - 15 U 151 U 16| U 151 U 5 v 15 v 15

p-DDT U 14 U 15| U 15| v t6] U 15 U 15 U 5] U 15
Endrin Aldchyde U’ 14] U 15l U 15| u 6] U 50 u 15| U is| u (5
Endosutfan Sulfate | U 14/ U 15] U 15 4 16 U 15| U is| u 151 U. 15
Methoxychlor u- 4 U 5] U - 15| U 16| U 15[ v 15 U 15 U 15
Endrin Ketone u . 4 U 15| U 15| U 16| u 151 U is] U isf U is
Toxaphene U 140 U 1s6] v ts0) U ¢ 0| U 156] U 150 U 150t U 150
JAroctor 1016 U 69 U %4 U 74 U 18 U 771 U 77l U 73 U 5
{Aroctor 1221 u 40| U 150] U 150 U 160] u 150l U 150 U 150( U 150
Aractor 1232 u 6 u 74 U W U 7| U 7| U 77l U 73 U 75
Aroclor 1242 u- 69| U Hj v 4] U 73 U 771 U 778U 7|l v 75
Asoclor 1248 u 6 U 74f U Ml U 8 U 17l U |l U nlu 75
Araclor 1254 120W 69240 w 74| 450 W 741300 W 78[450 W 77} BOOW 7|30 W 13| ss0w 75
| Acoclor 1260 360 W 69420 w 74]2100 W 741100 W 78]400 W 7713400 W 177|360 W 73]2600 W 75

MDL derotes Method Detection Limit
U denotes less than the' MDL

J denotes the value is estimated

W denotes the compound is weathered

*

W1 N\el\i9907yedpeh wh y
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Table 33 (kud ) Results of the Analysis for Pesticides/PCHs m Redbresst Sunfish

Avles Fibers Site
Fromt Royal, YA

Februmry 1999
l('lu.-n-lll) Wi ooITE [T EF] ] RE] 00714 N RS ooli7
[.pcation Downslicam Dawnstreamn Dawnstream Daovmstream Duwnstream Downsiteam Dowmnstream Downsiream
Percent Solid 28 25 27 29 26 23 25 24
MDL MDL MDL MDL MDL MDL MDL MDL

Analyte ug/Ke pp/Ke | nefKe HyKe | pe/ke peke | pe/Ke ne/ke | ppke pefke | peKe pe/Re ! pg/Ke ke/Kg | pe/Ke ng/Ke
-BUC u 4] U 15l u 1l u "l u 15l u 17y s} U 17
B-BHC u Ml U 15| u " v 14| U 15| U 17l U 15 U i1
-BHC u 4] U 15| v 4] U Ml U 15] U | U Is] u 17
Heptachlos P23} 14 511 15 521) 14 42 4] U 15 17} 17l u 15 24 17
-BHC u 4] U 15| U M U 4 U 150 U 17| o 15 U 17
Aldrin u 4] U 1s] u 4] U 14] u 15] v 17] v 15| u 17
Hepiachlor Epoxide 37 4 11) 15 19 14 131 4 15 15 171 17 21 I5 20 17
-Chlordane U 14 U tsf U 14] U 4} U 15| U 17l U 15{ v 17
-Chlordane 1] 1“ v 15] U 14 U 14| U 15 U 17| ‘U I5s] U 17
Endogulfan (1) u 14| U 15] U 14 U 14| U 150 U t7] U 15 u 17
pp-DDE 49 14 it 15 3% 14|~ 32 T 35 15] . 38 (1] I x| I5 58 17
Dieldrin u 14 U is] u 14 U 14l u 15 U 171 v 151 U 17
Endrin u 1| U 15| U 14 U 14l v 15{ U 1717 U 151 U 17
D DD U nul u- 15| U 14l U 14/ v 15 U - 171 o 5] vU 17
Endosulfan (IF) - 3] 14| U | 15] U 14| U 14] t5) U 177 U 15| U 17
np-DDT u U 151 U 4 U 14 U 5] ‘U it u 15| u i1
Endrin Aldehyde u 4 U 15 U 14 U 14} U 15] U t7] v 5] U 17
Endosulfan Sulfate u 4] U 5] U 14 U 14/ U 15 U . 171 U 15] v 17
Methoxychior | u 14| Y 15| u 14 U 14 | 5 . 17l U 15| y 17
Endrin Ketone u 14] U is] u . 4] U 14 U 15 § ’ 17l U is5| u 17
Toxaphene - u 4ol U 150 u 140 U 140f U 150 10| U 150 U 170
Atoclor 1016 U 70| U 76 U 69| U 68| U 4 U 87 U 7 U 23
Aroclor 1221 u t4e| U 150 U 140 U wo| U 150 170} U 150, U 170
Arachor 1232 U U 76 U 69 U 68 U 14 U 37 U T ou 33
Arector 1242 u 70f U 7% U 89 U 68] U M|l v 87| U 77l U 83
Aroctor 1248 70 U 16 . U 69| U 68 H 4| u 81 U 7 H a;aE
[Aroctor 1254 ° \lj 70| U % U 69| U 68 7 U 87l U 77 3
Aroctor 1260 16000 W 706200 W 76|9200W - 693700 W 6816200 W 7419600 W 7] 16000 W 779000 W £3

MDL denotes Method Detection Limit
U denotes less than the MDL

1 denotes the value is estimated

W denotes the compound is weathered

. AR300441
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Table 34. Summary Qf Rcsuils ol"the AnaIySIs of Metals and PCBs ip Redbreast Sunfish
- 3: Avetx Flbers Site ‘ . .

T .. | Front Royal, VA L T

S }'ebruary 1999 . BRI

Outlall 001

Ouifall 002

Uuttall 004

fCocation Reference Downstream
| (BMI-1) (BMI-2) (BMI-4) (BMI-6)
Solids 28 27 - 27 28 26
Dry Weight | Wet Weight | Dry Weight | Wet Weight | Dry Weight | Wet Weight | Dry Weight | Wet Weight | Dry Weight  Wet Weight
{Parameter mg/kg mgrkg _ing/kg mg/kg mg/kg mg/kg mg/kg mg/ke me/kg mg/kg
Arsenic  [Mean 0.22 0.062 0.32 0.086 029 0.078 0.3 0.078 0.27 0.070
' Max 0.27 0.076 0.55 0.13 038 0.10 0.36 0.094 0.39 0.10
admium |Mean .32 0.09 0.43 0.12 0.44 012 0.45 012 04] 0.12
] Max 047 0.12 0.50 0.14 0.55 0.15 0.56 015 0.60 0.16
fChromium|Mean 14 0.39 1.3 0.35 1.3 0.35 1.4 0.36 1.3 0.34
' Max 2.5 0.7 2.1 0.57 2.7 0.73 2.3 0.60 1.8 047
opper |Mean 1.6 0.45 4.2 1.1 27 0.73 29 0.75 3.1 0.81
Max 29 0.81 17 4.6 4.1 1.1 54 1.4 58 1.5
Lead Mean 0.25 0.07 .29 0.078 0.29 0.078 0.40 010 0.27 0.070
Max 0.49 0.14 0.34 0.092 0.38 0.10 0.96 0.25 0.39 0.10
Mercury iMean 0.69 0.19 0.76 021 - 0.81 022 0.71 0.19 0.72 0.19
Max 0.97 0.27 1.0 0.27 0.95 0.26 1.0 0.27 1.0 0.27
Nickel Mean i1 031 14 .0.38 L4 0.38 L3 0.39 L4 036
i Max 14 0.39 17 0.46 19 051 18 0.47 2.0 0.52
Zinc Mean 67 19 70 19 71. 19 75 20 80 21
iMax 79 22 86 23 9% 24 91 24 100 27
PCBs Mean 0.27 0.076 0.33 0.089 0.77 0.21 1.9 0.49 9.5 25
ﬂ Max T 0.50 - 0.14 0.50 0.14 38 1.0 43 1.1 16 42

Values in italics were not detected
mg/kg - milligram per kilogram

PC Bs

\215\denMr9902\redmet. wbh2

Total of Aroclor 1254 and 1260
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Table 35. Resuits of the Metals Analysis in Redbreast Sunfish

Avtex Fibers Site
Front Royal, YA

February 1999
Tient 11 TT-275-00090 1 11-215-00001 | 11-215-00002 | 11-215-00003 | T1-215-00004 | 11-213-00095 | 11-213-00096 | T11-215-00007 |
Eocalion Qutlall 002 Cutfall 02 Qutfall 002 Qutfall 002 Outflall 002 Qutfall 002 Outfall 002 Qutfall 002
% Solids 27 28 26 27 28 25 28 27
Conc] MDL Conc] M™UL Conc] MDL Conc] MLUL Conc] MDL Conc] MDL Conc] M™MDL Conc] MDL|
[Parameter me/kg| mgke| mekg] mgkg] mgkg| mghkpg| mgkg] mpke| mgkg] meke] mgkgl mpkg| mgkg] mgkg| mglkg mg/ﬁ
Aluminum 43 12 25 15 23 18 U 14 - 31 14 U 19 15 8.3 U 17
Antimony U 0.48 U 0.59 U 0.71 1) 0.57 U 0.56 U 0.75 u 0.33 ] 0.67
Arsenic U 0.48 0] 0.59 U 0.71 U 0.57 U 0.56 U 0.75 U 011 U 0.67
341 072 2.7 0.38 4 11 2.1 0.85 1.8 0.84 6.7 1.1 35 0.5 29 1.0
U 0.48 U 0.59 U 0.7 U 0.57 U 0.56 U 0.75 U 0.33 U 0.67
U 0.72 U 0.88 U 1.1 U 0.85 U 0.84 Ul - L1 U 0.5 U 1.0
34000 241 41000 291 41000 35| 38000 28| 34000 28| 50000 371 31000 17} 37000 33
U 1.2 U 1.5 U 1.8 2.7 14 2.5 1.4 U 1.9 1.5 0.83 U 1.7
U 1.2 U 1.5 U 1.8 0] 1.4 U 14 U 1.9 U 0.83 U 1.7
4.1 1.2 1.6 1.5 . 2.5 1.8 23 1.4 1.8 14 29 1.9 3.7 0.33 2] 1.7
92 6.0 46 74] 37 8.8 64 7.1 51 7.0 54 93 34 42 59 8.3
U 0.48 U 0.59 U 0.71 U 0.57 U 0,56 U 0.75 “u 0.33 U 0.67
1400 120 1400 150 1400 180 1400 140 1300 140 1600 190 1200 &3 1300 170
v 22 0.48 22 0.59 22 0.74 16 0.57 " 13 0.56 7 0.75 16 0.33 18 0.67
0.82 0.16 0.95 0.14 0.81 0.i6 0.85 0.11 0.8 0.16 0.89 0.14 0.72 0.09 0.66 0.13
U 24 U 291 . U 35 u 28 U 28 1) 17 U 1.7 U 33
- 12000 480| 10000 590{ 11000 7i0] 11000 570 10000 560] 12000 750 11000 330| 11000 670
1.2 0.48 13 0.59 | 0.71 1.3 .57 1.2 0.56 13 Q.75 0N 0.13 {12 067
ul 12 1SS U R V] B Ul 14 u 14 'ul  19) Ul o83 u 1.7
3400 120} 3500 150 3700 180 3600 140 3300 140 4500 190 3200 83 3800 170
U 0.48 U 0.59 U 0.7t U Q.57 0] 0.56 1) 0.75 U 0.33 U 0.67
Uy 1.2 U 1.5 U 1.8 ] i4 ' U 1.4 U 1.9 U 0.33 U 1.7
58 ' 1.2 13 1.5 67 1.8 77 14 60 1.4 90 1.9 62 0.83 82 1.7

MDL denotes Method Detection Limit
U denotes less than the MDL
] denotes the value is estimated

21 5\d.32\redmct.wb2
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T'tble 35 (com d.). Results of the Metals Analysis in Redbreast Sunf“sh
: Avtex Fibers Site :

e Front Royal, VA - . . .
S * Febroary 1999 . o SR

fent T Y1-215-00100 [ T1-215-00107 | T1-215-00102 | 1121500103 | 11-215-00108 | T1-215-00103 | 11-213-00106 | T1-215-:00107 |
Location -Qutfall 004 ~ Outfall 004 Outfall 004 Qutfall 004 Outfall 004 Outfall 004 “Outfall 004 Outfall 004
% Solids 28 26 26 25 26 - 26 - | 27 26
Conc] MDL| Conc| MDL{ Concf MDL| Conc|] MDL Conc; MDL Conc{ MDIL| Conc| MDL| Conc{ MDL
Parameter mg/kg| mgke] me/kg| mgkeg| mgkgl mgkg| mgkgl mgkg] mgkg! mgkgl mekg| mpkg mgfkg mg/kg| mgkg| mgkg
Aluminum 21 16 26 14 69 17 40 16 47 18 43 14 50 13 U 12
Antimony Ul o064 u|l 056 Ul 0.69 ul 0.62 ul 0.7i uf os7l- Ul 050 ul 049
Arsenic u| o064 u|l 056 Ul 069 ul o062 Ul o7 ul 057 uf 050 ul 049
Barium 321 097 65| 083 1.9 1.0 3.8] 093 6.2 i1 4.4  0i86 56/ 0.76 251 074
. Beryllium u|l o064 ul 0:56 Ul 069 Ul 062 ul o7 ul ois7 ul 050 u|l o049
Cadmium ul o097 uU| o083 U 1.0 u|l 093 Ul .u ul os6 Ul o076 ul o074
Calcium 31000 32| 48000 28| 28000 34| 34000 31| 41000 361 55000 29| 42000 251 40000 25
Chromium ul 16 2.3 14 U 171 v 1.6 2.2 1.8 U 1.4 19 1.3 1.5 1.2
Cobalt U 6] U 14 ujp 17 u 1.6 U 1.8 u 1.4 u 1.3 U 1.2
Copper 31l 16 2.4 1.4 2.6 1.7 22| 16f 54 1.8 3.3 14 2.0 1.3 1.9 1.2
iron : 33 go| 70| 69 82| .86 65 78] 83| 89 82 7l 65 6.3 53], 6.1}
Lead u|l o064 ' u| os6{0o96s | 0.69 ul o062 U] o071 u] 057 ul os0 uf 049
Magnesium 12000 t60| 1400 140 1300} 170f 1400| 160| 1400 180; 1600] 140{ 1400 130| 1400| 120
1 Manganese 1| oe64| ; 32| o056 90! 069 14] o062 ' 18] 07 16| 057 17 050 13| 049
L. Mercury 1.00] 03| o058 o0.12] o089 014] o0s64] o024] o054] 015 064 o0.14) 072] 012 o070 0.2
‘ ickel - U 321 - U 2.8 ] 34 U 31l U 3.6 U 2.9 U 2.5 U 2.5
Potassium tooool 640 ‘9100 se0| 11000{ 690] 11000 620| 11000] 710| 10000 S70| 10000| 500 9700 490
Selenium 082 0.64 1.1y 056 1.1l 069 o086 o062 o71{ 071 1.2l 0571 o064| o050 . 10! 049
Silver U 1.6 U 1.4 u 1.7 U 1.6 u 1.8 U 1.4 U 1.3 U 1.2
Sodium sgoo| 160] 4900{ 140| 3000] 170 3200] 160f 3500{ 180y 4100} 140 3700f 130| 4000f 120
Thallium ul o064 ul 056 ul 069 Ul 062 ul omn ul 057 Ut 050 ul 049
Vanadium ul 16 ul 14 ul 17 ul 16 Ul 18 ul 14| U] 13 ul 12
‘WZine - 61 1.6 91 1.4 62 1.7 70 1.6 67 18 87 1.4 84 13 79 12

MDL denotes Method Detection Limit
U denotes less than the MDL
J denotes the value is e'stimated

\215\del\f\9902\redmet. wb2
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Table 35 (cont'd.). Results of the Metals Analysis in Redbréast Sunfish

Avtex Fibers Site
Front Royal, VA
February 1999

[CTient 1D [T-215-000 0 1 TU-JVS-00TTIY | (1-215-00012 ] T1-215-00113 | V1-213-00113 | V1-215-00115 | 11-Z13.00118 ] 1121500117 |
Location Downstream Downsiream Downstream Downstream Downstream Downstream Downstream Downstream
4 Solids 28 25 27 29 26 23 25 24
Conc{ MDL] Cenc| MDL| Conc MDL Conc| MDL}] Conc] MDL] Cone|] MDIL]| Conc| MDL| Cone] MDL
Parameter | mg/kg| mpkgl mgkg| meke| mgkg| makg| mgkpg| mekg) meke! meke| meke) meke) mpke meks| mgke] mgks
Aluminum 26 15 i5 i3 26 19 U 18 ] 9.3 14 1 U 10 5; 12
Antimony uj 059 ul 052 ul 078 ul 073 ul 037 ul o04s ul 0.4t ul 048
Arsenic Ul 059 Ul 052 ul o078 u{ 073 uj 037 Ul 045 uf 04l ul o048
Barium 22| o088 29 077 2.8 12 1.7 1.1 32| 056 33| 068 1.5] 0.6l 36 0.72
Beryliium ul 059 ul o052l - u|l o7 uf 073 ul 037 ul o045 Ul 04t ul o048
Cadmium Ul 088 ul o077 U 1.2 u 1.1 ul 056 Ul 0.8 Ul o6l ul omn
Calcium 35000 29{ 51000 26| 41000 39| 38000 36| 51000 19] 43000 23| 31000 20{ 53000 24
Chromium u 1.5 1.5 1.3 U 1.9 u 1.8 15] 09 1.8 1.1 1.2 1.0 1.5 i.2
obalt u 1.5 u 1.3 u 19f -« U 1.8 ul 09 U 1.1 u 1.0 U 12
Copper 4 1.5 2.5 1.3 2.8 1.9 1.8 1.8 3l 093 1.5 1.4 58 i.0 3.3 1.2
Iron 55 7.3 411 6.4 48 9.7 32 9,1 49 4.7 23 5.7 35 5.1 63 6.0
Lead yl 059 ul o052 Ul 078 ul o073 uj 037 Ul 045 Ul 04l ul 048
Magnesium 1200  150] 1800 130 1400} 190} 1400 180 1500 93| 1600 1o 1400 100{ 1800 120
Manganese 0] 059 30  0.52 22] 078 1y 073 28] 037 19] 045 10} 041 22| 048
Mercury 068l o009 o073 o012 o081 o016 o044} o015 o062f 011} 085 o0.13 06/ 0.13 1.0 0.10
Nickel U 29] " U 26| 0 U 3.9 u 3.6 u 1.9 §] 2.3 u 20 U 2.4
Potassium 900] - s90} 13000 s52¢| 11000f 780f 11000|  730] 11000 370] 14000{ 450f 12000} 410| 12000 480
Selenium 1.7 059 131 052 14| 078 1.6} 0m 121 037 1.1l 045 1.1l 041{ 086] 0.48
Silver U 5] U 1.3 U 1.9 u 1.8 ul 093 U i.1 u 1.0 U 1.2
Sodium 3600 . 150| 3800 130 3500 190] 3700 180) 4500 93] 3600! 110} 3300 100] 4500 120
Thallium u|l 059 ul o052 Ul 078 ul 073 ul 037 ul o045 Ul 04l Uil 048
Vanadium ul 15] " U 1.3 uf 9 U 1.8 ul 093 ul |- U 1.0 U 12
NZinc 66 15 86 13 67 19 82 1.8 100f 093 71 1.t 66 1.0 99 12

MDL denotes Method Detection Limit
U denotes less than the MDL
1 denotes the value is estimated

2 S\d.02\redmet.wb2 _
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Table 35 (contd ). Results of the Metals Analysis in Redbraast Sunﬁsh
! Avtex Fibers Site .
Front Royal, VA
.. February 1999
‘ -

[Client 1D TT-215-00070 | 1121500071 T1-215-00072 [1-213-00073 11-215-00074 IT-2¥5-00075 | T1-215-0007% T1-2135-00077 :

Location Outfali 001 Outfall 001 Outfall 001 Qutfall 001 Outfall 001 Cutfall 001 Outfall 001 Qutfall 001
% Solids . 28 28 29 24 27T 25 26 28 .
Concl] MDL] Conc] MDL] Conct MDL|] Conc|] MDL} Conc|] MDL}] Conc|] MDL| Conc] MDL| Conc| MDL
{Parameter mg/kg mg/kg mg,fkg mg/kg| me/kg] mgkg| mghke| mgkegl mgkg) mghkp) mgkgl mgkg| mghkg| mgkg| mgkgi mgkg
Aluminum U 14 U 14 U 17 U I5 U 14 U 14 U 13 31 14 ‘
Antimony u 0.56 U 0.57 U 0.67 U 0.58 .U 0.55 U 0.54 U 0.53 U 0.58 \
JArsenic U 1.1 U 0.57 U 0.67 U 0.58 U 0.55 U 0.54 U 0.53 U Q.58
| 26| o84 29] oss| 27] 1o0] 37[ o088 36| o83 24| o081 28 08 24 o086 |
u 0.56 U 0.57 U 0.67 u 0.58 U 0.55 U 0.54 ] 0.53 U 0.58) |
ul o084 Ul 08s U 1.0 u|l o088 ul o83 ul 08I ul os ul ossff !
34000 28| 32000 28| 39000 331 50000 291 50000 281 43000 27 44000 27| 383000 ~29
ul 14 ul 1l 21 1.7 ul sl w7l a4l el 4 15| 13 ul 14
U 0 S IR V1 T 071 NN V] B W ul s ] 1.4 U 1.4 U 1.3 u 1.4
10 1.4 .5 1.4 17 1.7 U 1.5 2.5 1.4 U 1.4 U 1.3 u 1.4
28 7.10 46 1.} 40 . 8.3 - 52 © 7.3 28 6.9 39 6.8 42 6.7 79 7.2
Ujp 036 U 057 uj 067 ‘U] 058 Ul 0.55 u| 054 uj 0.3 Ul 058
1100 140 1200 1“40 1300 170 1600 150 1500 140 1500 140 1500 130 1400 1'10
1 8.8 0.56 13 0.57 té6 0.67 14 0.58 - 21 0,55 11] - 0.54 13 0,53 21 0.58
0.69 0;l3 0.74 0.14 0.67 0.13 1.0 0.17 0.65 0.12 0.89 0.16 0.71 0.13 0.70 0.12
U 2.8 U 2.8 U 33 U 2.9 U 2.8 ] 2.7 U 2.7 U 29
9100 560{ 10000 5701 10000 670{ 12000 580] 11000 5501 12000 540] 11000 530{ 12000 580
I.1 0.56 i1 0.57 1.3 0.67 1.4 0.58 13 0.55 1.4 0.54 1.8 0.53 1.8 0.56
U 1.4 ul 14 U 1.7 U 1.5 U 14 - U 14 u 1.3 U 1.4
3600 146G 3500 140 3400 170 4400 1507 - 3900 140 A000 140 3900 130 3900 140
U 0.56 U 0.57 U 0.67 U 0.58 U 0.55 U 0.54 U 0.53 U 0.58
Ul - 14 U 14 U 1.7 u 1.5 U 1.4 up - 14 U 1.3 U 14
50 1.4 . 63 1.4 61 1.7 86 1.5 67} - 1.4 82 1.4 81 1.3 68 14

" MDL denotes Method Detection Limit
U denotes less than the MDL
J denotes the value is estimated

21 5\delri9902\redmet. wb2
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Table 35 (cont'd.). Results of the Metals Analysis in Redbreast Sunfigh
Avtex Fibers Site
Front Royal, VA

February 1999

[1-215-00082

et 10 | 11-215-UC080 | 11-215-00081 TT2T5-00083 | 11-215-00088 | T1-215-00085 | T11-215-00086 | 11-21>-00087 )
Location Reference Reference . Reference Reference . Reference Reference Reference Reference
% Solids 25 29 29 27 29 29 29 30
Conc{ MDL} Conc| MDIL| Concf MDL| Conc|] MDL} Conc|] MDL} Conc| MDL]! Conc|{ MDL| Conc|] MDL
Parameter | mg/kg| mgke| mekg| mgkeg| mghkg| makp| meke mpkgl mghkp| mghke] meke) mekp) mpkg) mekg] mekg| mgkg
Aluminum U 1 U 8.5 U 8.7 U 10 12 10 U 11 U 14 u 13
Antimony u{ o043 ul 034 ul 035 ul 042 u{ 042 Ul 045 ul 054 ul o052
Arsenic ul o043 ul o034 u{ 03s ul 042 u{ 042 ul o04s Ul 054 Ul o052
Barium 24| 065 28| 0.5l 300 052 3| 063 35| 063 33| 067 28| o082 3.8 079
Beryllium u{ o043 ul 034 ul 035 ul o042 u|l o042 ul 045 Ul 054 U{ 0.s2
Cadmium ul o065 ul 05l ul o052 ul 0.63 u|l o063 ul 067 ul 082 ul o079
alcium | 36000 22| 32000 17| 40000 . 17§ 35000 21| 35000 21 42000 221 360007 27| 34000 26
hromium 2.1 1.1 25 os8s|- 12| o087 1.3 1.0 U 1.0 1.6 1.1 14] 14 u 1.3
Cobalt U 1.1 ul o08s ul o087} U 1.0 U 1.0 u 1.1 U 1.4 U 1.3
Copper - 29 1.1 1.8] 085 12|l o087 1.4 1.0 1.8 1.0 17] naf LS 14 U 13
[ron 46 54|- 47 43 32 44| 36 5.2 38 52 40 5.6 32 6.8 24 6.6
Lead ul o043 Ul 0.34 ul o03s ul o042 Ui o042} 049 045 Ul 054 Ul os
Magnesiu | 1400 110} 1300 85; 1400 87| 13001 100] 1200 100 00| 10| ‘1300] 140| 1200 130
Manganes 96| 043 13} 0.34 13] 035 1| o042 25| 042 15| 045 12| 0.54 17| 0.52
Mercury 0.69| o011] o062 o042] o097} 013 o074 o014] o066f 0.3 o0s51f o011] 081] 012 055 0.12
ickel u 2.2 U 1.7 U 1.7 U 211 U 2.1 u 22 - U 2.7 U 2.6
Potassium | i2000]  430| 1i1oco| 340 11000{ 350{ 10000 420{ 9900] 420| 10000] 450] 9900| 540] 8900 520
Selenium 14] 043 13- 034 12| 035 13] 042 1.4{ 042 1.1} 045 11| 054 1.0} 0.52
Sitver U 1.1 u{ 085 u| o087 U 1.0 u 1.0 U il U 1.4 u 1.3
Sodium 4200 110 3200 85| 3500 87{ 3500/ 1oo| 3100 oo 3600 110{ 3200 140 2900 130
Thallium ul 043 u{ 034 ul 035 ul 042 ul 042 ul o045 ul 054 u{ 0.52
Vanadium u{- 11 Ul 0.85 ul 0.7 u 1.0 U 1.0 u 1.1 U 1.4 u 1.3
- fZinc 79 1.1 64] 085 73| 087 74 1.0 54 1.0 71 1.1 60 14 61 13

MDL denotes Method Detection Limit
U denotes less than the MDL

J denotes the value is estimated

\2 lS\d.OZ\:edmeLw b2
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. Table36. Results of the Analysis for Pesticides/PCBs in Carp

Aviex Fibers Site
Frant Royal, VA
February 1999
Client ID 00060 00061 00062 00063 00064 00065 00066
Location Sulfate Basin #5 | Sulfate Basin #5 | Sulfatc Basin #5 | Sulfate Basin #5 | Sulfate Basin #5 | Sulfate Basin #5 { Sulfate Basin 45
Percent Solid 19 20 23 20 1 20 2. 23
MDL MDL MDL MDL MDL MDL | . MDL
Anatyte pefkp jnphks wwks Juwks jupks (petks jugfis jueke jpake jupke jpsike ingke fneke |peike
2-BHC | u 21 U 201 U 17} U 20 U 20 U 18] U 17
g-BHC u 21 U 20{ U 17} U 2| U 20 U 18] U 17
b-BHC 397 21 U 200 U 17]7.41 20 U 20 U 18] U 17
Heptachlor U 21 U 200 U 17 U 20[ U 20(5.81 18| U 17
d-BHC 4] 21y U T8 U 177 U 20 U W U 18) U 17
Aldrin U 21| U 200 U 17{4.8 200 U 20|5.63 18| U 17
[Heptachlor Epoxide | U 21 U 200 U 17{ U 200 U 200 U 18{ U 17
g<Chlordane U 21| U 20 U 177 U 20| U 20 U 18| U 17
a-Chiordane U 21| U 20| U 17l U 20| U 200 U 18(7.01 17
Endosulfan (1) U 21{ U 20| U . 17| U 200 U 200 U 13| U 17
.o-DDE 13k 21137 20)6.86 17852 20111 20}13J 184.5] 17
ieldrin U 21 U 200 U 17l U 200 U 200 U 18| U 17
Endrin U 21 U 200 U 171 U 20| U 20 26 18| U 17
np-DDD U 21} U 20] U 17l U 200 U 20 U 18| U 17
Endosulfan (I) U 21 U 20| U 7l U 200 U 20 U 18| U 17
p,p-DDT U 211 U 200 U 17{ U 20| U 20 vu 18| U 17
Endrin Aldehyde U 21 U. 0 U 17 U 20| U 200 U 18] U 17
Endosulfan Sulfate u.. 211 U 201 U 17] U 20 U 200 U 18| U 17
Methoxychler U 21| U 20{ U 17{ U 200 U 20 U 18| U 17
Endrin Ketone U 21| U 2013.8] 171 U 200 U 20 U 18| U 17
Toxaphenc U 2100 U 2000 U 170] U 2000 U 2000 U |° 180 U 170
Arocior 1016 U o] U 99 U 87 U % U 100] U 91] U 86
Aroclor 1221 U 210 U 00 U 170] U 2000 U 200 U, "180] U 170
Aroclor 1232 U 1o| U 9| U 871 U 99| U 10| v 91} U 86
Araclor 1242 u ol U 99} U 37| U % U 100 U 91| U 86
|Aroclor 1248 u 1ol u »wl U 87| U %l U 100 U . 91] U 86
Araclor 1254 170w 110200W] 99| 180WJ 87|270W 99| 290W 100|110W) 91{170W1 86
Aroclor 1260 190W 110]190W) 99 130WJ 87|210W 99| 180W 100{110W] 91{160WJ 86

MDL denotes Mcthod Detection Limit
1) denotes less than the MDL

J denotes the value is estimated

W denotes the compound is weathered
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Table 37. Summary of Results of the Analysis of

Metals and PCBs in Carp’ o
Avetx Fibers Site ’
Front Roval, VA
February 1999 o o ] : .
[Location Sulfate Basin No. §
Solids 21
Dry Weight | Wet Weight
JPanmeter ‘ mg/Kg mg/kg
Arsenic  [Mean a4l 0086
Max 075 0.16
{Cadmiom |Mean 053 011
Max 0.60 0.13 -
Chromium|Mean 23 0.48
Max 32 0.67 }
{Copper |Mean 13! 23
Max. 42 1
[lcad Mean 0.63 .13
Max 23. 0.48
[Mercury  |Mean 0.11 0.023
Max 0.19 0.040 _
Nickel Mean 1.8 0.38
Max 2.0 042
Zinc Mezn 480 140
Max 1300 270 _
PCBs Mean 0.37 0.078
Max 0.48 010 .

Values in italics were not detected

mg/kg - milligram per kilogram
PCBs - Total of Aroclor 1254 and 12560 . )

21 53R D arppet wh2
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Table 38. Results of the Metals Analysis in Carp,

Avtex Fibers Site”
. Frant Royal, VA
- February 1999

063

=063

rCllent 1D 060 061 - 064 065 U606
Location Sulfate Basin No 5 Sulfate Basin No 5 Sulfate Basin No 5 Sulfate Basin No 5 Sulfate Basin No 5 Sulfate Basin No 5 Sulfate Basin No 5
%% Solids 19 20 23 _ 20 20 ) . 23
Conc MDL Conc MDL Conc MDL Cone MDL Conc MDL Conc MDL Conc MDL
Parameter mg/kg m;g&g mgi_k_g‘ mg/kg mg/kg mg/kg mgkg|  mgkp mg/kg me/kg mg[kg mg/kg mg/kg mgjkg
A luminum 24 20 0] 13 90 15 350 19 U 19 U 19 88 19
Antimony U 0.81 u 0.52 U 0.59 §) 0.76 U 0.78 U 0.76 U 0.74
fArsenic U 0.81 U 0.52 U 0.59 §) 0.76 u 0.’[8 U 1.5 u 0.74
. #Barium 23 1.2 11 0.78 31 0.88 27 1.1 6.9 1.2 94 1.1 18 1.1
Beryllium U (.81 §) 0.52 U 0.59 1] 0.76 §) 0.78 “u 0.76 U 0.74
{Cadmium U 1.2 U 0.78 U 0.88 U £ U 1.2 ] 11 U 1.1
Calcium 59000 ‘41 62000 261} 81000 29 60000 38 28000 39 57000 38 58000 37
hromium 3.2 2.0 2.0 1.3 24 1.5 3.2 1.9 u 1.9 2 1.9 25 1.9
Cobalt u 20 U 1.3 U 1.5 u 19 U 1.9 U 1.9 U 1.9
Copper 3.3 20| 18 1.3 3 1.5 42 1.9 44 1.9 6.3 1.9 2.0 1.9
Iron 90 10 97 6.5 170 74 480 96 -68 9.7 60 9.6 150 9.3
Lead u 0:81 U 0.52 u .59 2.3 0.76 u 0.78 U 0.76 U 0.74
IMagnesiu 2000 200 2000 130 2200 150 2000 .190 ‘1500 190 1800 190 ) 1700 190
IManganes 1 0.81 fo| 052 15 0.59 24 0.76 52 0.78 55 0.76 1 0.74
Mercury 0.16 0.16 u 0.17 U 0.13 _‘ §) 0,14 U 0.2 0.19 0.19 U 0.17 7
[Nickel [§] 411 u 2.6 U 2.9 5) 38 U 3.9 U 38 u 3.7
{Potassium 12000 810 15000 520 10000 590 13000 760 14000 780 12000 760 11000 740
Selenium 1.6 0.81 1.3 0.52 23 0.59 2.4 0.76 1.7 0.78 14 0.76 1.0 0.74
Silver U 20 U 13 U 1.50 ] 19 U 9 u . L9 U 1.9
Sodium 4800 200 4400 130 5300 150 6100 190 3500 190 4800 190 4800 190
Thallium u 0,81 - U 0.52 U 0.59 U 0.76 U 0.78 U 0.76 ul 074
{vanadium U 2.0 U 1.3 U 1.5 2.1 1.9 U 1.9 U 1.9 U 1.9
Zinc 420 20 300 1.3 420 1.5 1300 1.9 280 19 300 1.9 360 L9

MDL denotes Method Detection Limit
U denotes less than the MDL
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Table 19 Regults of the Metals Analysis wn Sorall Maownal Tissue \
Avtex Fibers Site K
Froal Royal, VA
March 1998
Referenee

W‘-WWW TS 00IIS TT-ITS-0001T L 1320070 ¥ A I | BAJ#: 73 k) T2 TS |

1_ocation REF -5-1% REF -2-1F REF-6-1 REF.-&-} REF-5-18 REF-2.10. REF-5.10 RER-{ .17 REF4-17
94 Soluds 0 % 1] .9 25 B i 1 2%

Breaes Blerina Microtus Blanaa Blaina Macrony Mierotos Hlarna Blarina Blaina

Come]  MOL|  Com MDL Com| MDL{  Comc| MDL| Come| MDOL Conc|  MDL Conc]  MDL|  Cone]  MDL Coma]  MDL|

{Payamener myg] gyl ophgl  mphgr  melgl owpkpl  mpkg]  mphs| mykgl  mphy|  mpkei  mphkel  mpkg) mpkg| mpkg] mphgl  mphkgl  mpty

Aluirimunt i 1% b 15 o 97 10 a1 130 12 % 19 10 15 250 98 260 10

Antimony U 065 u 052 u 039 u 019 y 04 u 076 u 060 u 013 u 04

Arsemic Ui 06s u 062 u 019 ] 03 u 048 u 076 v 060 049 03 049 040

i L7 0w n a9 52 os 52 o058 7 012 46 R b1] o8 [}] 0% ul~  osl

U 065 u 062 u 039 v 039 u 048 U 1§13 u 080 U 032 u 040

V9 098 U 093 u o 1331 ose u o1 1] R u o8 DT 59 Y B6)

35000 1] 25000 n|  4p000 1w 30000 o] 30000 u| 23000 56000 10| 25000 20 31000 20

24 V6 16 1 28 091 28 (1] 19 12 22 19 21 15 40 098 21 D

T 16 u 15 u 097 u 097 u 12 v 1y u is u 093 U Lo

10 16 74 s 53 057 1o 0 7.1 12 59 19 12 15 13 058 15 10

100 82 210 71 350 as 450 't 20 8 210 95 %0 7% 0 49 760 51

12 065 u 062 13 039 1z 039 u 045 u 0.76 13 aso| - 13 019 o7 0.40

1200 160 o 150 1200 o1 1000 97 1600 120 1500 190 1500 150 1200 " 1160 100

2 65 13 062 59 09 69 019 I Y ) 34 0.7 6.1, 050 16 019 10 0.40

o oI5 u o8 0126 013 021 014 u o.4f U 0,15 049 012 02 011 821 0.14

U 31 u 3 u 19 U 1% u 24 Sy 38 u 30 U 10 u 20

5300 650] 11000 610 3400 350 €400 0| 12000 480] 12000 750 8500 600 $000 390 ¥900) 400

24 065 u 062 T 039 22 01y u 048 U 0176 s 060 21 03y 22 o4

U F 6 ul " oas v o9 u 097 ] 12 up .1y L] 15 u 098 u 1.0}

4400, 160 4200 150 apo 97 4500 97 4200 126] 3900 190 4300 150] - 4000 o8 5100 1004

Thallium u 0.65 u 062 u 033 U 019 u 048 U .76 U B.60 U 039 U 040

Vanadiom U i 6 U 15 1 a9t U o097 U 12 u L9 u L5 0.9% 098 Ll 10

Zinc 1840 1§ oI IE; 140 097 130 097 13 12 83 L9 140 15 140] oop 130 1.0

MDL denotes Method Detection Limit .
U denotes beas than the MDA (not detected) !
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Table W {runt'd ) Hesulis o
. i

Aviex Fibeis Site
Front Royal, YA

f the Metals Analysis in Small Mammal Tissue «

|
) . February 1999 !
D Reference: 1
Tent 10 L) A B T B F 4 -0 TS 002 | Bpvi bR L2 TToT5-taa05 [R5 A v LI N i E (i) T
Location REF-5-9 REF-1-8 ~ REF-1-17 REF-5.20 REE-5-19 . REF-2-i2 REF-6-10 REF.6-9
% Solids 29 8- 1 27 ©os0 Co2 i odo 24
Species Blarina Blarina Microtus Mictolus’ Blarina Mictotos Blarina Micratus
Cone MDL Conc ML, Cone MDL Canc MDI. Canc MDL! Canc MDL Cone MDL Cone MDL
{Parameter mgkg| mgkgl - mpky)  mekp| mpkg) meke| meks) mekp) mekg| make] mekg| mwkgl makg| mafke|  mphs|  maks
Aluminum 140 n 120 12 290 17 100 13 210 LT 45 15 120 1 48 26
Antimony u 052 u 046 v 668 u 051 u 03 u 053 u 042 v 3]
JAssenic 053 052 u 046 v 068 U 053 046 03g u 058 0da (FF) 0] Lt
39 o078 58 069 42 1o 25 079 6.1 058 36 ba? 46 463 T2 16
U 052 U 046 U 068 v 05l u 0138 u bs8 U 042 u 1
16 078 on 069 U 10 u 0 U 0358 u 087 12 063 u 14
3)000 26| 40000 13| 26000 | zioo 26| 19000 19| 26000 31000 cart 23000 53
Y 13 23] 12 28 17 18 ok i obs 16 Iy ] 26
L8 i3 1] L2 u Ik u 3 u 096 ] NG ul 2%
L 13 :ﬁ e 99 17 o8 11 A5 096 84| 1L 20 26
Jalg &5 40 58 400] [ $1 270 66 .. 560 48 199 53 250 13
idh 052 13 046 u 068 10 053 ‘031 038 ‘Y 042 u L1
1160 ol p0o (20 1600 to|  as00 130 830 95  t4o0 ol 1300 260
9 L5411 L] 046/ 39 d gk . % 053 12 038 L 0.42 24 1k
02711 o3  on ol u| 016 .o 0.13 015 o0lo S 0.i¢ u 0.17]
U 26f v 23 . u .4 ul . 28 Lo 19| u 2,1 U 5.3
£800 s20f  sd00] | 4s0f 12000 GE0} 12000 ssof 7500, s 11000 d20]  nooo 1100]
25 052} 2% 046 u 068 U 0.5} 14 0:38 il 0.42 1] 1§
. u 1 u 12 u 17 Y I3 i 0.96 u ] u 26
4500 130 4500 20 3900, 170) 4200 130 4000, .96 3500 EL] 4400 260/
u 052 U gA6 u 0.68) u 053 L 038 i 042 LA t
u 3 U 12 LU 1 u g - ou 0.95, U l Y 28
240 13 160] 2] T 1.7 8l 3 . 97 036 76/ 11 Bs 26

MDL denotes Method Detection Limit

U denotes less than the MDL {not detested)

L. )
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Tabie 9 (samd | Resalts of the Metals Aralyos m Smel) Mamal Tisuoe
Avtex Fibers Sae

Fiom Royal, YA
February (9%
Tresunem Flont
ent TT-H5-00H TT-ITEIn TSR TTISI0ITE TIIS30ET - 20510207 TSR ]
I.ocatren P69 TR tP-1-2 TP-1-1 P22 TP4A-8 TP-7-5
% Solids by 7. kL] W E: 7 n
pucics Mcrotus Mfucroins hrerotus Microtus Microtus Petomyses
Conc MDL Conc ML Cone MDL Conc [T Cona MDL Conc MDOL Cone WDL
Partmeisr mphyl mykgl mpkgl | mehkel myhy) mphg| omphgl mpks| mphe| meksl .ephg| mpkgl kg
Aburminom 61 16 ] n 120 13 i} 15 Hli is 170 12 M H
A ntimony u 085 ") 082 u 05} u 059 u o6l u 047 U 041
A u 065 u os2 u 05t u 059 u 06| u a4y " U 04
B adiwm LR oo 14 ofs & o 9.8 oy 13 092 16 ] 2 064
Berylliven u 065 u 0f2 u 051 u, 059 u 06 u o4? u 043
sdmiwm U 6o LU on u 077 y 089 U 092 u on U 064
scium 42000 13| 5000 6| 315000 26| 49000 Jo| 32000 317 23000 24] 58000 21
o o 23 L& 28 13 24 13 u 15 2l (] 16 12 21 11
obualt u L& u 13 u 13 u 13 Y 15 u 12 u 1
“oppet 72 L6 66 11 61 13 72 15 84 13 1, 12 70 11
iron 290 L] 260 65 260 6.4 0 74 240 77 350 59 240 53
Lead u 068 29 052 u 05| U 059 u 0.6} u 047 u 043
Mfagnesium 1500 ] 1800 1% 1400 130 1700 150 14 156 1400 120 2000 10
Manganese 63 065 43 0s2 65 05| 60 05% 62 064 13 047 84 043
Mercury u 047 u 047 u o1 U 014 u 0.4 u 0.10 u 0.10
Nickel u 1 Ty 26 U 24 u 30 u 3t u 24 u 21
Potassium 10000 €501 11000 5 Mog sie]l 11000 590 9900 610 50000 40 1000 430
ISelenium -y 065 u 052 u asi u 059 u 06} 06l 047 u 043
Silver u 16 u 13 u 13 u 15 u LE] B 12 U 1
Sodium 4500 160 4800 10 INK 130 4100, 50 3300 150 4100 120 $100 1o
T hattivm u 065 U [137) u 051 U 0.59 U a1 u 047 u 043
Vansdium u 16, u 13 U hn U ] u 15 U 12 u 1
Zioc 94 el o0 i3 85 1.3 110 i3 20 1.5 f10 1.2 116 1:

MDL denotes Meshod Detection Limit '
1) dencdes s than the MDL {nod detected) } \
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Table 39 {courd b Results of the Metals Analysis in Small Mainmal Tissue «

Antex Fibers Site - . -
Fronk Royal, YA
. i ! F:bmi:uy 1999
! [ : Fly. Ash Pde
I } ! i j : : ) .
- . . - ' . . -, A . R
rm'm——'frmm P 3 T iy TS0 T - 00 T8 TTIT500218 T35 00027 TS0y Lt = o N ) =3 =172 N I B BV B 173
1.ocatien FA-10-8 FA-10-10 FA-10.8- ' FA-10-9 FA-10-8 + FA-11-21 FA.10-9 FA-10-§0 FA-11.2 FA-10-18
[ Solids 30 M - 27 2 ol Cou 29 28! T % |
Species " Microtus Mittotus Mictolus’ Microlus  Mictolus © Microtus | ‘Mictotus Microns Microtus Microtus
Cone MDL Cone MDL Cone MDL Canc MDL Cane MDIE. Cone MDL Cone MDL Cone MDI. Cone MDL Conc MEBL
JEenmeter k) wahpl  makg]  wake)  maka) meka)  wphgl  weha)  wphel  mekpl  mehp)  omeket  mpke)  ompks)  mphkpl  wehg) mekg| make|  mpkgl m
Alyminum 120 14 100 16 260 15 250 13 98 12 26 14 180 12 40 1 170 16 440 16
Anjimany u 035 u 066 u 059 u 03 u 048 u 055 u 050 u 045 u 066 u 064
[Arsenic u 0355 072 066 11 059 087 o5l u 048 u 055 0.97 050 083 045 u 066 099 064
8 082 15 099 ki 089 24 on 14 072 13 082 M 074 36 068 K] 09 25 096
. u 055 Ju 066 U 059 u 051 i 048 u 035 U 050 [\ 045 1] 066 u 064
u 082 o 099 u 089 u 077 y 0N u 082 u 04 u 068 u 099 u 0%
33080 27| 45060 LE] I 0] 22000 26| 17000 4| 18004 Yar| 23008 25| 3zooo| 23 26000 33 35000 3
3 14 13 16 31 15 16 13 U L2 15| P14 2 12 3.1 ST 26 16 34 16
| id u 16 1) 15 u 14 Ty 032 ul 4 U 12 uj | u 16 u 16
LE1E 14 LY 16 i 15 6.5 i1 65 ‘12 2] 14 1) Sl 13| i g7 16| r 16
3o ‘64 I [ ¥ 520 T4 450 64 | 260 6 ki § ‘68 LT 62 - 620 56 450 £2 yioof [
u 'ss u 066 ulb o u . oosml 048 ub o oo0ss u 630 Ui aus ul 0 &6 U b.64
1409 140} 1906 160 ienof 150 1§00 130 | 960 |20 1400 {4n 1200 120 16004 o 1600 160 1900, 160 !
A5 [ 64 066 17 059 99 o511 - 10 0,48 1 045 75) 0.50] 13 045 ‘83 466 ST Y o
LU on u o u 015 U, 04 by 0.09 i o4 uj LAT U 012 u 0.15 Ul 014
o 27|, u 33 .U '3 .y 26 U 14 U 1 i 2.5 Ui 23 u 33 - LY 12
9400 ssa| 13000 ‘eb0] 11000 %0 £100 Sfo] 200 ago| 13000 'ss0] 11000 s00f 11000} 450 13o00) 650  13600] 6405
| 49 055 19 066 33 0359 1z 051 1 048 59 033 29| 0.50 28] pas 4.2] 066 49| 064
‘ T 14 -u e vl 1.3 U 13 u 12 u 4 u 1.2 Ui A u 16 U] i
. | 3600 140 42 160 4000 150 3700, A30F 300 20 4100/ ‘40 . 3300] -120, 4200 g} 3600 [60] 4000/ 160
‘ Ui 0535 u 086 u 659 W asl V) 048 U 0.55) v 0:50 u 048 u 0,66 S u 0.64
) 14 u 16 22, IS 17 (1 ST J21 0 d 14| 14 12 12 a v 16 1.7 ) 8| . -
95 4 A0 16 120 15 " 13 & 1.2 93 1.4 . 96} 1.2 100 A 100 1.6 100/ 1i6] : 1

MDL denctes Method Detection Limit

&) denoles less than the MDL (not detected}
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Tahle 39 (tonfd ) Rembis of the Meals Anadyis m Small Marnmal Trssue -

Attcx Frbort Sie
Fromt Rayal, VA
Febroary {599
Wedland Arca
Ticint 113 YIS T TEITS 00 TTIT5-002355 TT-2T3-T00n

L ocation WA WA.A 50 WA-NORTH-20 WA-SOUTI-E?

[% Satnds . W b 35 29
Bpeeres Perotiyscus Blanna Peronyseus Poromyweus

Coo: MDL Cong MO Cona WDL Cone ([N

[Pacameter | mghg] mphgl mghy| mpkg) mphgl mpkyl mpk

A luprnidtuens LT 14 Ll il 5 13 6 4
Antimony ¥ 057 y 045 U a5 u 055
Atsonie u 0381 [F{] 045 u 058 u 033
) aviuenn 5 035 41 (175 74 076 9.4 082
ety blan 0 057 u [ EH u 050 U 055
C ademiom u 026 096 o068 U 076 u 082
Calcium £2000 2| 2900 23 23000 3| 2000 21
Chroenduns 25 14 15 1 u 13 16 14
Cobatt u 14 U 1 u i3 ul 14
iCopper 12 14 11 4] 76 13 10 14
fron 250 11 440 57 230 63 280 68
Lead u 057 56 045 14 050 U 0355
(Magresin 100 140 1060 110 1100 130 1300 40
Manganesd 12 057 li .45 66 050 12 035
Mercury [ ol2 oM ol 0.08 oo8 u 015
{icked u 29 u 23 u 25 S 21
[Potassium 19100 510 1700 450 7800 500 5500 550
Selenium 16 057 31 045 12 050 1.1 LEL
Silver u 14 y 1 u 13 u i4
Sodivm 1 4000 WA 4500 o 3700 130 4100 140
[Thalliom U 0357 U 043 U 03 Y ¢58
Venadivm u S14 u 1 U 13 u 14
Zinc 92 § 4 130 1 9 13 i20 1.4

MDL denotes Msthod Desection Limiy
U denotes Less than tha MDL (nol detecizd}




Table 40 Summary of Results of the Analysis of Metals aid PCls in hrjammal_s

. ! Avelx Fibers Site . * -
. } Front Royal, YA WL
O Februery 1999 . |
| ; . :,
Tocaton Releience “Treatment Prant Ty Ash Bile Wetland Area
. Salids 28 28 28 3l
Dry Weight | Wet Weight | Dry Weight | Wet Weight | Dry Weight ] Wet Weight | Dry Weight | Wet Weight
| . Parameler mp'kg mgkg mg/kg mykg mg/kg mp/kg ‘makp mg/kg
% - ) Alsenic Mean 036 ol a2 g6 066 0i9 033 0l
Max 455 {415 0.33 ol Ll Q.31 0.59 alg
Fadmium {Mean 064 [(31] 0.4 0.42 042 [RFH] 055 017
Max 16 045 049 al4 [ 2] 0.4 096 03
Chromiwn{Mean 212 062 2 056 24 067 16 [
Max 4 1 18 0.8 14 095 25 078
[Copper Mean 1] 31 17 22 0 2% 10 0
. Max it} 56 1] 11 22 62 13 40
rLE@d Mean 21 059 a65 [(J1} 028 [N ] 50 1.60
Max 19 28 29 08 0.33 £.092 14 4.0
-7 Mercury  [Mean 017 0048 [T aue [[X'h 0.02 o 0034
. . Max 027 0076 0085 0024 a09 0.015 03 0.074
Nickel Mean [E] [EL] (K] 039 [ 739 L o4
Max 2. 0.7d 1.m 0.48 L7 &47 I3 0.47
[Zinc - Mean 120 EI] 100 28 95 27 ne 34 -
. Max 240 67 110 il 120 34 120 £0
PCBs Mean 007t 002 020 0036 oM 0039 [} 056
) Max 023 {064 075 021 092 0250 65 20

Values in italics were not detected
mg/kg - mitligram per kibogram
PCBs - Totdd of Arochor 1254 and 1260

1 5\l 9902unemmet whl
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Tatde Al Rewwles of the Anddysis for PesticidesPUBs uy Trssus
Aviex Fibers Sint
Froni Royal, VA

Febraary 1999

Reference Atea (Page 1)

L B0 7 I MY B £ 7L I v e P 2310 I 004 0 773 b ) 3057 80 o2 A T S )
Aef -3-12 Ref 248 Ref -t Ref 601 Ref -5-13 Ref 210 Rel -3:10 Rel -1-17 Ref 4-17
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y i3 U oy nl v 14l U 16 o 16 U 13 3 12| v 15
u nl u 15] U nl u uf u 15| U Wl U | u 2l v 15
u 13| U 15 U 13| u M| v 15| U | U 13 u 17| u 15
u nju 18 U 13| u 14 U 16 U 1s] U 13|y 12| u 15
u nl v 150 U 13y 4| U 18] U 16| U (F] 12l u is
u n| v 5] u 13 U 4| U 16l v 16| U 13| u 12{ U 15
u nl u 15] u 13| U 14| U 1] U 15| U nl u 12{ U 15
u nt u 15| u 13 U 1l u 6] U 18] U 11f v 121 U 15
u Bf.u 15| U 13 u Hl u 1s] U 15 U 1 u 12l U 15
u 13f U 15| u M u |l U 1s] U 16] U nl uw 17| u 5
u 1| u 15| u 3 U 4] o 15| u i8] U 13 U 12l v 13
u 13l u 15l u 1l v uh u sl u 6l U 1l u nl u \s
u - 13l U 15| u | u 14 U 15| u 18] U 13| u 12| u 15
u 1Bl U 15| v 13l u 4] U 15| u 1] U 1Bl u 12| U 15
U 13| u 15| U I u 14 u 15 u 16 U i3] u 12l 4 15
u 13l Y 15 U i3 3¢l 14| v 16| u Y X l}az 12f U 15
u e 150 U g v 0| U 10| u 1s0] U 130} 1z0] U 150
[Aroclon 1016 U | u 3] U 61| U | u 18] o 9 U 64] B 61 . 76
Arcclor 1221 u 1) U 150{ U 1] U w| u 160] U 160f U | u 120 150
Jatccton 1223 0] 85 U 3| u 611 U e8| U % U 7 Hu ol U 6l i6.
Aroclor 1242 u 65 U n u 671 U 6] U s U » U 64 U si| U - T8
Arochos 5243 : (11T n u L2 68f U i oW 79 Y 64 3’ 61) :j 18
Arochor 1254 :..b 8] | Bl U 61 4 aaf U 7% U 9] 95 4] &) 4 36!
Arochos 1260 1BW 65] 12W 731210 W &1 16w 68f U 78 1) 791100 W s4f U 61140 W 6
MDL denotes Method Detection Lienit
U denotes bess than the MDL
J denodes the value is estimated
W denates the compound is weathered
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Tahle 41 (confd ) Resufls of the Analysis for Pestecides/PCBs in Tissue |
' ; v Aviex Fibers Site [ K
- Front Royal, VA
: Febroary 1999
' i \ - Relerence Area (Page 2) I
i !l - P \' .

et 1D TS ] TT2T500020 | (120500 T TIT5-00223 | TT-21500000 | T1-215-00000 | 11-21500am
I'l:ocaﬂu‘n " Ref-5-9 Ref-1-8 Ref-1-17 Refl-5-20 Ref-5-19 Ref -2-12 Ref-6-10 Rel 69
Percent Salid 9 23 25 27 1} .26 o . 24
Species Biaripa | i Rlarina “Microms Aivroins Blarina  Micrarhs Blarina " Microns

MDL MDL ML ML MBL | | MDL MDL ML

Analyle vekp lueks fugke luwke fupks lugke luphe lusfp fupha fewks lupks lpeks lupka Inefks (ks |oatg
a-BHC u 14} U 14§ L 1 u 15| u 6] W 15 U Rl v 16

-BHC u 14 U 14 U i u 15| u 6] u i8] U 12 - 28 16

-BHC u 4] U 14 U v 15| u 16 U 13 U 12 o 16
Hepiachlor u 147 U 14 U i u 15] U el U 18 U 12l U 16

-BHC [F] 14l v 14y U o Isf u 15| U i3l .u 1zl y 15
Aldrin u 14l U 4] UL 17l U 15 U 16l u 18] u 2] U 16
Heptachlor Epoxide 44 ¥l u 4l v i u 15]  na 15| U 13| o 1zl v 16

~Chiordane : u Ml u 4] U 17l v 15 U 16 :j 8] u 2{ U i6

-Chlosdane - U v | v 17 U 5t U 15 | 1B v i U i5
Endossllan (1} u ul u 14| U 1l v st U (LI} sl u izl u 16

s-DDE u | -89 2] ] 71 v [sp 94 e Y 18f U 12l u - Is
Dieldrin u "l u ] U 171 U 151 26 o] I8 27 12l u 16
JEndrin u ‘4]l U i U 17| u 5| u 15| © 18] x4 12 u 16

£DDD - u L] 14 U 17l u 5] u 6| 18} 1zl u 16
JEndosulfan (31) u af u 14} U 17| u g u 6] 15l u 12f U 16,
kroDT u M A4z (71 ) 17| .y 5]y L L 15| U 12 u 16|
Jendrin Aldehyde V] 4 U 14 L) i oy 15| v 5| o gl L ¢ o2} U 16
Endosulfan Sulfate u I4f W 14] U 17 W 1] U W u 18] U 121 U 16
Methasychloc ) (F1 T} MU 17 U 7 L] 6| U 8| U 2} u 1)
Endvin Ketone, U 14 U 14| U 17w 15 U f6f U 18] w 2l u 4
[Toxaphene Ui 4 U 40| u 170] W woj U 180] U 1| w 120, v 160
Acoclor 1016 ! u =1 10| U L TLT 74 U 2 U ] u 62 a0,
Aractor 1221 - u 40} U 10| U 1m| u 150] U leo| U 1gof Ul 120 lﬁmi
Aroclor 1232 u ) U o) U B U Y B2 W ‘B Y 62 U L]
Aroclor 1242 u 6 U | U £ I M| U .1 g9 Ul -6 U B0
Aroclor 1248 u 68 7] Ui M| U H| 2] U LE IRY 2 L]
Aroshor 1254 - uit e d o) U | U M v 52| U w9 U 'sz| 8O
| Aroclor 1260 pw | & U 70§ U .03 L 4| 22w 82 U s9faz0w 6 U L

MODL denates Method Detection Limit
U dencies less than the MDL

~ §denotes the value is estimaied
W denates the compound is weathered
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Table 4) (coord ) Resabis of the Amaly s Jor Peshodes PCOs i Trasue

Ariex Fibers Sre
Front Royal, YA
February 1999
Trealrmesd Flamt
Teerst 107 LAY R LU S b B 3 v L D B A3 075 i F E I P RV VA R Ly
I\(Lecmon P69 TP.3-52 P12 TPY-) T-2-2 TPAA-B{22 5c) | TP-7.5 (34 8 1g)
[Percen Satd by n 10 k] n n b1
[Spocies Mivrins Aderonts Micrehct Aierotus Mcrows Feromyseus
MDiL- MBL X318 WDL MDI. DI, DL
Analyts ppke lepky legkp |ephe [pyhy lugks [wpks juphs [ppke [npks jepks (ppks |nptke [reie
-BHC u 15| v 15 v 131 U 1l U 14§ U 15| u 16
-BHC u 151 u 15 v 13w gl u 4} v 15| U 13
BHC U 15l U 151 u i u nlu 4] U 15 U is
Hephachior u 15 U 15| u 1 v Nl u 14} U 15l u 13
A BHC u 15| U 15| u i3 U 131 u Hf U 15| U I6
AMrin u 15 U 15| o My U 13 o 4| v 5] v 16
Heptachlor Epoxide | U 15] U 15| U 13y v 13 v 4| U 5] U 16
Chlordane v 1) U 15| U 13y U 1 u 14| U 15 v 16
-Chiardane u 15, U 15| U 1y u B Ml U 15| v 16
Endosulfan (1) v 15 U Is] u (] L B v Mo 15 v 15
.0 DD E u 15| u 15] U [E] I v 4] u© 15| v 15
Dishdrin v 15| v 1 v i3l v il u 14i U 15| U 16
Endrin v 15| v i35 v 13 u 13l u 14| u 15 v 16
by DD U 15) U 15 v 13 Y By oy 150 U 1%
Endosulfan (1) u 15| U 15| v 13| U 13 v 1| u 155 u 16
e ODT u 15| v 15| u i3l v nl v | u 151 U 15
Endrin AMchyds u 15 v 15| u il u nl v 1| u 15j U 15
fEndosulfan Sulfare | L 15| v 5] o 3| v | u M| U 15 u 16
[Methonyehion u 15 u 15| u 13l U "l u 1l U [L1 1] i6
Exrin Ketodte, u 1y Is[ v Bl oy 13l v “ u 5] u 16
Toxaphene u E1 I el U 130] U 1) v 140 U 156 U 160
Aroclor 1016 v nl u ul v 6| U s U nl v nl u %
Aoclar 1221 TR I I N T A B O O 160§
Atochor 1232 v v ‘741 U 6| v 6| u n{ u 3 U 79
Aroclor 1242 . u n| U nou 6| U & w ™ u U 79
Aroclor 1248 \ 5 B M ow es] o g |{ nou *131| u Rk
Aroclor 1254 y v o ow | U 65| 1 |l u ™oy 79
Aroctos | 260 - 15 W 7310w W 46 W 63j110W 55)L80 W {140 W ) 3w MI

MDL denoics Method Detection Limit
U dervates less than the MDL

1 denoies the velue is estimated

W denotes the compourd is weathered
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~Table 41 {conid } - Results of the Analysis for Pesticides/PCHs in Tistue
: i Aviex Fibers Siie >
' Fron Rayal, VA
E i Febiury 1959 ‘
i I Fly Ash Pile
S ‘ . .o .
Tt 10 DAL U PG N B L L M R v A O LB LA L B 1 B A5 T LA 07 M A By B L 0 A R L A WA L 2 O
Location FA-10-% FA-10-10 - FA-10-8 - FA-10-9 " FA-10-8 FA-11-21 FA-10-9 FA-10-10 FA11.12 * FA-10-18
Percent Solid 3 4 27 n oM oM 29 ] 2% 26
Species ' Microms Microts Mcrotus | Microms Microtus . ‘Microms Micronis Microtus Aficrotus Microns
MBIl MDL. WDl MDL MDL MDL DL MDL MDL MO,
Analyte ughg lupks lushe lughs luwhe [wphks luphs lugks [paks |ppke |peks {ughe jupke lpeks lueks lewke Jogis lpeke loghs |upis
2-BHC u Bl u 17l u 151 U 12l u izl v 6] U 14| u 4| u 15| 43 15
5-BHC u 1Bl u FI ] 15| U 1zl u 1zl U 18] U 13l u 4l U 5] u 15
b BItC ] 13 v 17l U isf u 12l u 12l v 6] U 14] U 4] U 15] u 15
[Heptachlon u 1 u 1 15| U 1zl v 1) 16 U 4l U il u (E1 ] 15
4. BHC U 13| u 17| u 151 u 12l v n| u 6 U Ml U 4] u 15| v 15
Aldrin u 1l u (| ] 15| v 12l v 12| u il u 1 u 1] v is| u 15
Heptachlor Epoxide | U 13 u 1l u 15| U 12l u 12| u is| u 1y 1l u i5] u 15
-Chtordane u Bl ou 17 ﬂ 15| o 2l v 12l u 15| v iU u U 15| u 15
-Chlordane u | u ] . 15 L‘ 12l u 12l U 6| U 1l U " u 15 U 5
Endosulfan () u 1 u | u 5] y 12| v 1f u tg] U 14 U 4 U sy 15
peDDE | ] | U il v sl v (F] 1] u 6] 0 u u 14j U is ﬂ H
Dieldrin u il U 17l u 15| v 12l u 12l u 6 u 14 U 14f U sl y is
Endrin . u 3 u n| u 5] u k] 12] u 16| ¢ W u 14| U 15| 15]
pDDD U 13 u 17| u 15| u 12| u 127 U 16} U | U 14| U s E}! H .
Endosulfan (1) u 1l ou 17 u 15} v 2| v 12f u (L3 1| U 4| U 15 5
o-DDT " u 13 U 17| u 15| u 1£] Y 12l 62 6] U 4 u 4| U 15| u 15
Endrin Aldchyde u 13 v 17| u i3] v 2] u 12l v te] U ] Y 14| U 15| U 5
Endosulfan Sulfate u 1 U 17| u 15| v 12l u 2] u 16| U 14| U 15[ U, 15| u 15
hethoxychbor u 13 u 17| u 15 U 12l u 12y U i8] U 14l U 4| U 13| U 15
Erdrin Ketone u 13 u 17|l u 15] u 1| 1o 12l v 18] U 14 U E; ﬂ 15]
Toxaphene u 130] U i} u 130 U 1z20] u o] 0 e o Ho| U 140 U 150] o 1504
-JArector 1016 u 4 U v |l U 61| U sof U 8i|] u 68 o U 15 H 76
Arothor 122( u 130 U 176 U 10| U 120] U 1z0f U 166} U o] o 140 U 150 150 .
Atocler 1232 u 63 W 8 nou sl U »f U LIE Rt 8f W M v % ou %
Arcclor 1242 1] 53t U 3 U Ml U 6| U 551 U ‘Bl U 68| U | u Bl U 6
Atoclor 1248 u 8 U 8 U MU 6] U S8l U 8| U 6| U nl u oy 764
Araclor 1254 u 8 u 8y U U 611 U 391 U 81} U 68l U "l o " U 78]
Atoclor | 260 10w 61 5T W a3 U 74 U 61 U ‘59f910 W 217 U sg] U 7t]250 W 73] U 6]
MDL denates Method Detection Limit
U denotes best than the MDL -
J denates the value is estirmated
W derrotes the compound is weathered
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Table 41 (conad }  Reswhts of the Analyus for Pesseudes PCE s i Trssue

J dersmies the value is estimated
W denotes the compaund is weathered

Antex Frbers Sae
From Royal, YA
February F99%
! Wetlorn] A
[z I T T T T IS | T2l 02T5 |
| oeation WA-27 WA-A-50 WA-Horth-20 | WA Sourh-17
Percen Solid e % 35 . on
S peacaes Perantysous Bkiring Peromysens Prvomytrus
MDL MDL MDL W,
Analyie pekg lwphy lopp lpate {peke  lpphy  |uphe
a-BHC 1] w U 4j U | u 14
-BIC u W u 4j U | u 14
-HHC u w U 4 U Iy u 14
I fepachtor u wl u ul v nul v F]
B U | u 14 'd np.w L]
Aldtia U 0 U 14 il v "
Hepeachlar Fpoxide u W v 4] U 1l u 14
~Chilordane U ] 14 U " u ]
‘Wlosdans u ] u 4] U 1| u 14
Endosutfan {1) u 3] u 4] U 1l u 14
pDDE u jo] u 14| v |l u 14
Diehdrin u 30 U M} U nl u 14
Endrin u wl u 14f U 1| u 14
orsDDD u w u 4f U 1ny u 14
JEndosuffan (11} u w u “l u i u 14
o DDT u wl u 14| U HIERI 14
[Endiin Aldehyde u o U 14| U "l u u
Endosulisn Subfume 4 w U 14| U "l u 14
[Methoxychlor i Wl u 4] U "l u 14
ndein Ketone v | ool g | w2 on oy M
[Toxaphene ] ] U 140 d o] u 140
Aroclor 1016 u 150§ U o8 U 551 0 8
Arotler 1221 W ol J 201 N 1 u 140
| Arochor 1232 u wo| U | O ss| o 68
A roctor 1242 U 158 U @] u 55| o
Aroclor 1248 U 150 ‘l-t 68 550 68
4 roctar 1254 v 150 éa| 180w 35| 45w &
fArocton 1260 160 W 150y 530 W 684 6300°W 550 28 W 68
M DI, denotes Method Detectipn Limil
U denotes bess than the MDL
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Tablte 42 Renthic Macroinvertebaates Collected from the South Fork of the Shenandoab River
. ‘ Avex Fibers Site 1 -
Front Royal, YA
;“Fel:mlar; IJ}W 3
Relorence No 2 BMI-1 1T B3 —  BMIS TS i) % 1=
Functional |Hilsenhoff {Outfall 01) {Outfall 02} {Ouifall 03) (Outfall 04) {Outfall 05) | (Dowmstream)
lass Order Family Genus Group Rating A B C A jB € JA |B JC A B € [A B JC [A B T€ (A B [C
ligochatta g 4 I ] ) I T T T
rustacea Amphipoda G idae € Ty Shredder 4
" |isopoda Asellidre Caverdotea Shredder & j 1
Mollusca Bivalvia - Sphacriidac Pisidium Filterer 3 2 i 1 i
' Corblcullidae Corbicula Filterer g i : 3l o 2f 1 2 i 1 2 4 2l 1
Gastropada Physidae . Scraper [ : 2 5 t 2 3 k] 2 21 71
Lymnasidie Scoaper 6 | ‘ ‘ 1
! Ancylidae : Scraper 6 . i I |
[insccta Ephemeroptera | Heptageniidac Stenona Scraper - 4 10 10 nl o a2y spoz sl 2 u3p 23| 9] 5| 22| 47| so| 35| W) s 6
tsonychiidae Tsorychia Filkerzr 2 10 10 I ‘5 5 g 2 3 k| | I I 15] 23 a n 1o 6 20 HE] 3
Bactidue Acemrelia Gatherer 4 15 5 4 | 22p 4] 1| 1| s s| A 3| 3] ef 4l asp o] Y 9] n
Huovlis Scraper 4| 123 68 26| 41| 25| 48] ¥F| 36| wd] 37) 48| 8] 3 8| 13} 64} e8| 75| 87| 3T} 47
Leptophcbiidae | Shredder 2 2 ! | ! ‘ o
: Ephemercllidne  [Ephemerchia Scraper i H s 4| 4] 2 o] sf 7 2| 2 2l 8] 6] b sl of 1| 4} 1
; ) Druneila Serapet ] t4 2 3| 5| s sfo2| 4| sspoof o] 3| af A | 4 s 2| 9
Serratella Gatherer 2 of 29| 2z| wef 38| ros| 3| 6| 43| | as| 9| 25{ 2| @] 12| 4 1] 25} 39 37
' Pormanthidae - |Poramanthus Filterer 4 0 7 6 31} 3p| 36| 4] 12| 47 5| 13f 41] 1of 1| e3f 17} 361 26] 48] 23
= Cacniidee ¢ aenis Scraper 1 : i ] : 1 .1 -1 1
iPlecoptera Perlodidae lsaperta Predstor 2 | 1 1 I ‘ ‘
| Agnetina Predutor 2 b3 4 &l 4 4l 2 2 ) 6 " : 3 3 [
0 Perlesta Predator 5 7 33 7| 18] af 77| 9| 2] M) wr| sr] 23] 34| s4f 104 7| 0] 19| 3z2] 28] 34
' ; Eccopiura. Predator | 1 I . - t
' - Presonarcyidse | Frerenarcys (Shredder [ ! 3 (1] Y I TN | BT 1 I | . (1 ] 1 3l
'trichoptera Hydropsychidae  |Mydropsyche Filterer 4 El 4 2{ 6] 13 23] 1 4| 10 t) 2 s 3 ng w3 2 3 7 4
; | Cheumatopsyche | Filterer 4 1 2l 4] S ‘2 \ 1 1 I 1
" Uznaidae Neoplylaz Sevaper ¢ 1 1 T4 '
! Lepidostomatidee |Lepidostoma Shredder 1 L -1 2 ‘ 2 , ‘ n
e Hydroptilidee  §# la Scraper 6 ] 1 . | I T T :
‘ Pheygancidas Pma Shredder ] 43 | S owl oy ) #s] 15| 10] 5| 28 f: | o) 18] 75| s
‘ : Leptoceridac Seiodles Gatherer i : i 2 1 | ‘ . . L
! | Nectopsyche Shredder 3 % B Y -1 I : A I N
: Qeacitis Fredator L] i ) . 2
| {Dipeera Enpididac Hemerodromia  *|Predatot % 2 1 T 1 2 i N
Chirenomidae Sctaper 6 131 1w0; 205 256] 421} 7ie] 9s| 21s| 12| e8] 232| 327) 166| 84 IBR| 1997 02| 3s1) 160} 389 S10
Simulides Sinteditim Filverer 6 ! 1 L) 2 2 1
Ceratopogonidas 1 Sphadromis Predator 6 ] '
Probezzia Predator 6 1 .
Coleoptera Etmidse Stenelmis Scrapet 5 19 14 13 18] 28( 42| 4 5 5 3 ] 1} ] 12] 84] -31] 25 9 gl 2] 1
Qpiioservus Sereper 4 ! A L i i 3 l‘ i 2
Microcplioepus Scraper 3 3 2 :
Macromnychus | Scaper 4
Dubiraphia Sceaper 6 J I I
Psepheridae Paephenus Scraper 4 : 2
Hydrophitidae Bervsns Fredator 0 1 ! 1
Od Gomphid Syylogamphus Predator 0 | 2 :
Gamphus Bredator 5 t 1 2 1
Ophtogomphius Predutor . 1 R
Coenagrionidae | Argia Predator b I
Mactomiidae Meicromic Predator 7 1
Lepidopters ’ Shredder 5 ) 1 2
Megaloptera  |Corydalidae Corydalus Predator 6 1 1 t 2 i
Neahermes Predator 0 \ |

215\ 1dr9902\benthos. wh2
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Fable 43 Community Meirices for Benthic Macroinveriebraies

Axtex Flbers Site
Front Royed. YA
February 1999
Welcreme N6 2 | DT 3131 IRy RT3 TS TR
I - Ountlall 01 Quilll 52 Quafall 03 Cruifall 04 Outfabl 05 Doenstecam
Meteic A B ¢ A B [§ A B C A B C A B C A B C A 8 C
Total Mo of Organdsnn 0] 2 | 406 [0 [ 671 | T30 | 230 [ Y20 | M | ABV [ 430 [ 468 | 352 | 335~ Jod | 440 [ 607 | 380 | 490 | ¢ | HT
nmber of Taxe Fl] 1 1] min H ] L] b3 16 I5 16 H1 0 23 vl b1 16 16 2 20
Functions] Feeding Growp -
Scrapers 349 | K4 | 3 | V5| M2 | 834 | 1853224 | 153 | A¥4 | 300 | 363 | 244 122 | 509 | 330 | 452 | 483 | 291 09 | 124
Filterers 53 4 28 44 55 8l 2| 20 2] ] 1] L1] 3t 57 L 1] 3 13 47 57 1.1 417
Shredders (CPOM only) . . )
Scrapers:Fiflerers : 658 | BOR | 1S3 | 76U | SIILI0541641 | 137) 239 [S075 ) IR75 ) 685 | 707 ] 204 | $47 | 10615 137 | 1028] 510 | 749 | 154
Shredders/Totz] (CPOM only) [ : N RN : : . : '
EPT Abundance 200 | 177 185 | 165 | 2% | 462 § 127 | 91 | 324 L4 ] 213 J138] 153 15 ] 33 192 | 261 § 203 | 270 | 320 | 3%
rosvomid Abundanoe 131 | 100 ] 305 ] 256 | 420 | 719 98 | 218 12 k[ 2132 1327 ] 166 84 Jee 199 | a2 161 160 139 | 610
EPT Chitonomid 162|177] 09 fjo6a | 03 | 064 | 13 |042]| 27 031 092 j042] 092|208 | 085 | 09 | 086 | 0.5 | 1.69 | 0.82 | 087
a Coatribution Dominamt Funily | 36.2 |34.01] 5049 |58 186265 5784 4153167712989 ] 7556 ) 515616987} 4716 | 2055 | 4862 | 45.23 | 49 7.? 6108|3636 ] 5257 | 618
EPT Index 16 13 13 15 | 16 16 13 12 4 12 12 12 12 15 15 k] 13 ] 13 16 15
H* Diversity 2021200 ] 1.7 Lvaojnes | L7 | L7 [136F 245 | 097 | 058 | 024 19 | 226 | 1.89 | 195 | 183 | §.47 |1 2.04 | L8 | 1.56
ks HilsenholT's Biotic Index 45145 ] 48 5 s3] 53 | 483534 3s 59 37 |35 ] 49 4.4 5.1 5.1 53 54 4.7 54 | 56
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Table 44 Community Bioassessineid of Benthic Macroinvertehrates
. Avtex Fibers Sife

Front Rayal, VA
? - February 1999 -
Relerence o 3 DM |, BMI-Z BMI-3 DMId [ BMIS | BAi6 ]
IMtlric Outfall 01 Cifall 02 Quifall 03 Outfall 04 Qutfall 05 | Downstream
Tolal No of Crganisms 0 18 102 468 475 546 132
|Nurnbcr of Taxa 19 243 20 15.7 03 207 19.7
Functional Feeding Group ‘ ’
Scrapers 2887 5637 2043 359 2917 428.3 508
Filterers 1n7 60 377 57 60.3 kYA 573
Shredders (CPOR only) ) i
Scrapers:Filterers 10 9l 15 . 253 52 15 9.3
Shredders/Total (CPOM only) : : i -
EPT Atundance . 2183 17817 1807 155 2197 22 3493
fchiroomid Abundance 152, 4655 109.3 39 2122 2873 386.3
EPT Chironomid . 14 (1Y) 96 as i3 0.8! t
. : ' r | . - i
[ Contribution Dominant Taxon 402, 9.6 454 65.7 4zl 52 502
EPT lndex : ild 13 12 14 n, e
H" Diversity 19 17 i3 2 L8, k3
HilsenholT's Biotic Index - 46 ; 46, 57 48 53 52
“ommunity Loss Index NA 04 0.3% 0.38 0:19 - 0:29: 0.27
Biclogical Cendition Score 16 ) 6 28 % 32, 34
Hiclogicat Condition Category Not Impaired { Not Impaired | Slightly Impaired | Not Impaired | Not [ipaired § Not Impaired
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Table 45. LLOAEL and NOAEL Values for Each Receptor Species

_Avtex Fibers Site
Frant Royal, VA

- February 1999

Belted American Red-tailed smallmouth
kingfisher woodcock hawk Red fox Mink bass Raccoon

Arsenic 33 33 33 1.5 1.5 NA 1.5
NOAEL 033 0.33 0.33 0.15 0.15 NA 0.15

admium |LOAEL 331 331 3.31 1.5 7.5 NA 1.5
NOAEL 0.33 0.33 0.33 0.75 0.75 NA 0.75

Chromium |LOAEL 2778 2178 2718 1.7 1.7 0.12 1.7
NOAEL 27.8 27.8 * 278 0.17 017 0.012 0.17

iCopper LOAEL 2.35 2.35 235 10 10 NA 10
NOAEL 0.235 0235 0.235 1 | NA 1

Lead LOAEL 3 3 3 1.5 1.5 NA 1.5
NOAEL 0.3 0.3 0.3 0.15 0.15 NA 0.15

Mercury LOAEL 0.1 0.12 0.1 0.1 0.27 0.94 0.1
NOAEL ©0.01 0.012 0.01 0.01 0.027 0.094 0.01

INickel LOAEL NA NA NA 625 625 NA 625
NOAEL NA NA NA 62.5 62.5 NA 62.5

Zinc LOAEL 139 139 139 250 ~250 NA 250
NOAEL 13.9 13.9 13.9 25 25 NA 25

PCBs LOAEL 0.9 09 9 0.13 0.13 0.071 0.13
NOAEL 0.09 0.09 0.9 0.1 0.1 ¢.007 0.1

All values in mg/kg BW/day

21 5;\d.02}l0ael.wb2 |
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Table 46, Summwry of Exposure Profile Information Used in the Hazard Quouent Calculauons
[ : L Avtex Fli)ers S|le : .
SR L .. Front Royal, VA N

Fe“bruary1999-f3_‘ . S S

Body Weight

Ingestion Rate [Sediment Ingestion | Water [ngestion Ehet
Rate

kg) (kg/day) (kg/day) ‘{L{day) {Percent)
Belted kingfisher 0.113 0.06 0.0001 0.012 100% Fish
American woodcock 0.165 0.083 0.0075 NA 100% Worms
Red-tailed hawk - 0.96 0.4 0,0028 0.057 100% Small mammals
Red fox 2.7 0.432 0.012 0.23 100% Small mammals
Mink 0.52 0.114 0.0002 0.057 100% Fish
Smatimouth bass 22 0,143 0,014 NA 100% Fish " o
Raccoon 2.0 0.5 0.047 .18 80% Fish, 20% Clams

kg - kilograms
kg/day - kilograms per day
L/day - Liters per day

\215\delM1\9902\lifehist. wb2
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Table 47. Hazard Quotient Calculations for Smallmouth Bass

Awviex Fibers Site
Front Royal, VA
February 1969
Tacmical Tocanon Sed. Lone., TAcan Tngestan e | "1 AUT | Body WeEght Dosc NCAEL 1 0Q
(ma/kg) Co::;;:un (kg/day) Rate (122kg) | (mg/kg/day) | (mp/kg/duy)
mg/kg)
Arsenic Reterence NO. 2 R 0002 U137 0013 5" 043 0.033 NX
Ourfal] 001 (BMI-1) 3.30 0.086 0.143 0014 | 1.0 0.45 0.052° NA ERR
Outfall 002 (BMI-2} 1.80 0.078 0.143 0014 | 1.0 0.45 0.030 NA ERR
Cutfal] 004 (BMI4} 2.80 0.078 0,143 0014 | 1.0 0.45 0.044 " NA ERR
Downsoeam (BMI-6) 094 0g70 0.143 0014 | 10 0.45 0.018 NA ERR
Cadmium Reference N, 3 0.1 0.09 0143 0014 | 1.0 045 C.007 NA ERR
Qutfall 001 (BMI-1} 0.18 0.12 0.t43 0014 | 10 0.45 0.010 NA ERR
Cntfall 002 (BMI-2} 0,17 0.12 0.143 0,014 1.0 0.45 0.010 NA ERR
Outfall 044 (BMI-4) 0.12 0.12 0.143 0014 | 10 0.45 0.009 NA ERR
Dawnstream (BMI-6} 0.15 ¢.12 0.143 0014 | 10 0.45 0.010 NA ERR
[Chromim | Reference No. 2 T3.00 0.39 0,143 0014 | 1.0 545 0.107 0.012 59 T
Outfali 00} (BMI-1} 830 035 0.143 0014 | 10 0,45 0.075 0.012 6.2
Qutfall 002 (BMI-2) 790 0.35 0.143 0054 | 10 0.45 0.072 0.012 6.0
Qutfall 004 (BMI-4) 11.50 0.36 0,143 0014 1 1.0 0.45 0.096 0.012 %0
Downstream (BMI-6) 6.90 0.34 0.143 0014 | 10 0.45 0.065 0.012 54
ﬂCoppcr Reference No. 2 1130 0.45 0143 G014 | 10 045 . 0.106 NA ERR S
Cutfalt 001 (BMI-1} 5.50 1.10 0.143 0014 | 10 0.45 0.10% NA ERR
Outfall 002 (BMI-2) 4.30 0.73 0.143 0014 | 10 0.45 0.077 NA ERR
Curfall 004 (BM1-4} 4.50 075 0.143 o014 | 1.0 0.45. 0.077 NA ERR
Downstream (BMI-6) 3.00 0.81 0.143 0014 | 10 0.45 0.0M NA ERR
T Reforence No. 2 1230 0.07 0143 0014 | 1.0 045 0.082 NA ERR
Cuwtfal 001 (BMI-1) 12.00 0.078 0.143 0.014 | 1.0 0.45 0.081 NA ERR
Outfall 002 (BMI-2) 7.30 0.078 0.143 0014 | 10 0.45 0.051 NA ERR
Outfall 004 (BMI-£) 4.50 0.10 0.143 0.014 1.0 0.43 0.035 NA ERR
Downstream (BMI-6) 5.30 0.07 0.143 0.014 1.0 0.45 0.038 NA ERR
%n‘ Reference No. 2 049 0.19 0.143 0014 1 1.0 045 0.015 0.094 0.2
Cutfall 001 (BMI-1} 0.14 0.21 0.143 0.014 1.0 0.45 0.014 0.094 02
Outfal] 002 (BMI-2) 0.12 0.2 0.143 0.014 1.0 0.43 0.015 0.094 0.7
Outfal] 004 (BMI-4} 0.032 0.15 0.143 0.014 10 0.45 0.012 0.094 0.1
Downetream (BMI-6) 005 018 0.143 0014 | 1o 0.45 0.013 0.094 0.1
¥Nizkel Reference No. 2 8.40 0,31 0.143 0.014 1.0 Q.45 0,073 NA ERR
Outfall 001 (BMI-1} 490 0.38 0.143 0014 | 1.0 0.45 0.055 NA ERR
Outfalf 002 (BMI-2) 4.50 0.3% 0.143 0.0i4 | 1.0 045 0.053 NA ERR
Oufall 004 (BMI-4) 420 0.39 0.143 0014 | 1.0 0.45 0.052 NA ERR
Downstream (BMI-6) 3.60 0.36 0.143 0014 | 10 0.45 0.046 NA ERR
Ztnc Reference No. 2 4400 19.00 0.v43 0.014 10 0.45 1.500 NA ERK |
Onutfall 001 (BMI-1) 33.00 19.00 0.143 0.014 1.0 0.45 1431 NA ERR
Outfall 002 (BMI-2) 30.00 19.00 0.143 0.014 1.0 0.45 1412 NA ERR.
Cutfall 004 (BMI-4) 29.00 20.00 0.143 o014 { 10 0.45 1470 NA ERR,
Downstrenm (BMI-5) 25.00 21.00 0.143 0.014 1.0 0.45 1.500 NA ERR
ECBs (1ot} |Relerence No, 2 0.0083 0.07% 0.143 40614 | 10 0.4% 0.003 0.007 0.7
Cutfall 001 (BMI-1) 0.0082 0.089 0.143 oot | 1o 045 0.006 0.007 0.8
Outfall 002 (BMI-2) 0.0083 0.2t 0.143 0014 | 10 0.45 0.014 0.007 1.9
Outfall 004 {BMI-4) 0.0034 049 0.143 0.014 ) 0.45 0.032 0.007 44
Downstream (BMI6) | 00082 2.50 0.143 0.014 1.0 0.45 0.161 0007 {227

Notes.

1) All eoncentrzuions in mg/kg, wet weight

3} Fish t1ssue concentrations represent a thean vajue for all fish collected from an area

33 A value of 1/2 the MDL was used to calculate the mean metal concentmation for those compounds not detected
4) A value of 1/10 the MDL was used to calculate the mean PCE concentration for those compounds not detected
5) The PCB concentraton 1n fish represents the toul Aroclor 1254 and 1260 found in the fish

6} The sedimem concentration 15 based on a single sediment sampie .

21 MdelMAGH02\bass wh2
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Table 47 (cont'd ). Harzard Quotient Calculations for Smallmouth Bass

Aviex Fibers Site:
Front Rovyal, VA
February 1999
Chemnee] - Tocation Bed. Lok, Wean | INgesuon Rl | 5ed. Ihg, | AU | BoGy Woignt Dosc TOAEL | 14
(mg/kg) CODG-;; Fish (kg/day) Rate (12.2kg)  |(mg/kgiday) | (mgfog/day)
(mg/kg) .
[ATsenic Reference Mo, 2 210 0.062 G143 0004 10 .45 0.033 ‘NA ERR
*  [Outfatl 001 (BMI-1) 330 0.086 0.143 . 0.014 1.0 045 0.052 NA ERR.
Qutfall 002 (BMI-2) 1.80 . 0.078 0.143 0.014 1.0 0.45 0.030. . NA ERR
Outfall 004 (BMI-4) 2.80 0.078 0.143 0.014 t.0 0.45 0.044 NA ERR
Downstreamn (BMI-6) 094 0070 - 0.143 0014 1.0 045 0.018 NA ERR
[Cadmium Reference No. 2 il 0.09 0,143 0.014 1.0 0.45 0.007. . NA ERR
QOutfall 001 (BMI-1) 0.18 0.12 0143 0.014 I.o 0.45 0010 NA ERR
Qutfall 002 (BMI-2) 0.17 0.12 0.143 0.014 1.0 0.45 0.010 NA ERR
Outfall 004 (BMI-4) 0.t2 0.12 0.143 0.014 1.0 0.45 0.009 NA ERR
Dovwnswream (BMI-6) 0.16 012 0.143 0.014 10 0.45 0.010 NA ERR
Chromium Reference No, 2 13.00 0.39 0.143 0.014 1.0 045 0.107 0,120 09
Qutfall 601 (BMI-1) 830 0.35 0.143 0,014 1.0 0.45 0075 0.120 0.6
Qutfall 002 (BMI-2) 7.90 035 . 0.143 0.014 I.0 0.45 0.072 0,120 0.6
Outfall 004 (BMI-4) 11.50 0.36 0.143 0.014 1.0 045 0.096 0.120 0.8
Downstream {BMI1-6) 690 034 . 0.143 0.014 f.o 0.45 0.065 . 0.120 0.5
Copper Reterence No. 2 12.30 ¢ 0.45 ' 0.143 0.014 10 0.45 0.106 NA ERR
Outfall 001 (BMI-1) 5.50 |35 [ 0.143 0.014 1301 0.45 0.105 NA ERR
Owmfall 002 (BMI-2) 4,80 0.73 . 0143 0.014 1.0 0.45 0.077 NA ERR
Outfal] 004 (BMI-4) 4,50 ©0.75 0.143 0.014 1.0 0.45 0.077 NA ERR
Downstream {(BMI-6) 300 0.81 0.143 0014 1.0 045 007 NA ERR
[Tead Reterence No. 2 . 12.30 0.07 0.143 0.014 1.0 0.45 0.082 NA ERR
Crutfall 001 (BMI-1) 12,00 0.078 0.143 0.014 1.0 0.45 0.081 NA ERR
Cutfall 002 (BMI-2) 7.30 0.078 0.143 0014 § 1.0 0.45 0.051 NA ERR
Gutfall 004 (BMI-4) 4.5¢ 0.10 0,143 . 0.014 1.0 0.45 0035 NA ERR
Downstream {BMI-6) 530 0.07 0,143 0014 1.0 0.45 0.033 NA ERR
Mercury Reterence No. 2 0.49 0.19 0.143 0.014 1.0 0.43 0.015 0.940 0.0
Owutfall 00t (BMI-1) 0.14 0,21 0.143 0.014 1.0 0.45 0.014 0.940 0.0
. QOutfail 002 (BMI-2) 0.12 ‘ 0.22 0,143 0014 1.0, 0.45 . 0.015 0.940 0.0
Outfall 004 (BMI-4) 0.032 0.19 0.143 0.014 1.0 0.45 0.012 0.940 0.0
Downstream (BMI-5) 0,05 . 0.19 0.143 0.014 1.0 0.45 0.013 0,940 0.0
Nickel Reference No. 2 2.40 0.31 0.143 0014 | 1.0 0.45 0.073 . NA ERR]
Cutfall 001 (BMI-1) 4,90 038 . 0.143 0.014 1.0 0.45 0.055 NA ERR
Cutfali 002 (BMI-2) 4.50 038 0.143 0014 1.0 0.45 0.053 NA ERR
Qutfall 004 (BMI-4) 4,20 0.39 0.143 0.014 1.0 0.45 0.052 NA ERR,
Downstream (BMI-6) 3.60 036 0.143 0.014 1.0 0.45 0.046 | NA ERR,
Zinc. . - . |Reference No. 2 4400, 19.00 G143 0.0i4 1.0 0.45 1.500 NA ERR
Outfail 001 (BMI-1} 33.00 19.00 0.i43 0.014 1.0 0.45. 1.431 Na ERR
Qutfall 002 {BM]1-2) 30.00 19.00 0.143 0.014 1.0 0.45 [.412 NA ERR
Ouarfall 004 (BMI-4) 29.00 . 2000 . 0143 0.014 1.0 0.45 1470 NA ERR
Downstream (AM]-6) 25.00 - 21.00 | 0.143 0.014 {.0 045 1.509 NA ERR
IPCEs (Total) [Reference No.2 .. 0.0083 0.076 0.143 0.014 L0 ‘045 0.005 0.071 0.1
Outfall 001 (BMI-1) 0.0082 0.089 0.143 0.014 1.0 . 045 . 0.006 0.071 [i 8]
Qutfall 002 (BMI-2} 0.0083 0.21 0143 0.014 1.0 0.45 ’ 0.014 0071 0.2
Outfall 004 (BM1-4) 0,0024 0.49 0.143 0.014 1.0 0.45 0.032 '0.07t 0.4
Downstream (BMI-6) 0.0082 2.50 0.143 0.014 1.0 0.45 0.161 0.071 2.3

Notes: :
1) All concentrations in mg/kg, wet weight

_ 2)Fish nssue concentrations represent a mean value for all fish collected from an area .
3) A'value of 1/2 the MDL was used to caicolate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds not detected
$) The PCB concemntration in fish represenis the total Aroclor 1254 and 1260 found in the fish
6) The sedimen: concemtranon is based on a single sediment sample
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Table 47 (cout'd.). Hazerd Quotient Calculations for Smallmouth Bass

_——

Avtex Fibers Site
Eront Royal, VA o
Februsry 1999 - -
CRemeal Tocauon Sed Cone. | Maxmum 2estion Ted. Ing. | AUF | Body Weignt "oie NOAEL | 00 .
(mgkg) Ca:n.g%;i.sh (egrday) | Rue (22kg) | (mg/kgiday) | (mgfkgiday)
m
Arsenic Relerones No. ¢ %10 0078 0143 0.014 T —0.a% 0053 VA )51:3:3
Qutfali 601 (BMI-1} 3.30 0.150 0.143 0.014 1.0 045 0.056 NA ERR
Outhall 602 (BMI-2) L.80 0.160 0.143 0.014 1.0 0.45 0.032 NA ERR
Quurfall 004 (BMI-4) 2.80 0.094 0.143 1 0014 1.0 045 0.045 MNA ERR
Downstyeam (BMI-6) 0.94 2.100 0.143 0.014 1.0 L 0.45. 0.020 NA ERR
Cadmium Reference No. 2 011 012 0.14% 0.014 10 0.45 0.009 NA ERR
Outfall 001 (BMI-I) 0.18 0,14 0.143 0.014 1.0 045 0.012 NA ERR
Ourfall 002 (BMI-2) 0.17 0.15 0.143 0.014 1.0 0.45% 0.012 NA ERR
Curfall 604 (BMI-4) 012 0.15 0.143 0.014 1.0 045 0.011 NA ERR
Diownstream (BMI-6) 0.16 0.16 0.143 0.014 1.0 0.45 0.013 NA ERR
hrommm Reference No. 2 13.00 0.70 0.143 0.01 1.0 0.45 Q.127 g.012 10.6
Qutfall 001 (BMI-1) 530 0.57 0.143 0.014 1.0 0.45 0.089 0.012 14
Qutfall 002 {BMI-2) 7.80 0.73 0.143 0.014 1.0 0.45 0.097 0.082 8.1
Outfall 004 (BMI-4) 11.50 0.60 0.143 0.014 1.0 0.45 1833 0.012 9.3
Downstream {(BMI-6) 6.0 0.47 0.143 0.014 1.0 0.45 0.074 0.012 6.1
Fcoppcr Reterznce No. 2 12.30 0.81 0.143 0.014 1.0 0.45 0.130 NA ERR
Qutfal) {01 (BMI-1} 5.50 4,60 0.143 0.018 1.0 0.45% 0.331 NA ERR
Cutfall 002 (BMI-2) 480 110 0.143 0014 1.0 045 0.101 NA ERR
Outfall 004 (BMI-4) 4.50 1.40 0.143 0.014 1.0 0.45 0.118 NA ERR
Downstream (BMI-6) 3.00 1.50 0.143 0.014 1.0 0.45 0.115 NA ERR
=T Reference Mo, 2 1230 0.1% 0.143 - 0014 1.0 0.45 0.086 NA ERRE
Qutfull 001 (BMI-1) 12.00 0.092 0.143 0.014 1.0 0.45 0.082 NA ERR
Outfall 002 (BMI-2) 7.30 0.100 0.143 0.014 1.0 045 0.052 NA ERR
Qutfall 004 {BMI-4) 4,50 .25 0.143 0014 1.0 045 0.044 NA ERR
Downstream (BMI-6} 5.30 Q.10 0.143 0.014 1.0 0.45 0.040 Na ERR
*Mcrcur_v Reference No. 2 045 0.27 0.143 0.014 1.0 0.45 —0.020 G.094 0.2
OQutfall 001 (BMI-1) 0.14 0.27 0.143 0.014 1.0 0,45 0018 0.094 02
Outfall 002 (BMI-2) 0.12 026 0.143 0.014 1.0 0.45 0.017 0.094 02
Outfzli 004 (BMI-4) 0.032 027 0.143 0.014 1.0 0.45 0.013 0.094 02
Downstream (BMI-6) .45 Q.27 0.143 0.014 1.0 Q45 0018 0.094 0.2
Nickal Refarence No, 2 840 0.39 0.143 0.014 1.0 045 0.078 NA ERE |
Cutfalt 001 (BMI-1) 4.90 0.46 0.143 0.014 1.0 045 0.060 NA ERR
Cutfall 002 (BMI-2) 4.50 0.51 0.143 0.014 1.0 Q.45 0.061 NA ERR
Qutfall 004 (BM1-4) - 4.20 0.47 0.143 0.014 1.0 0.45 0.057 . "NA ERR
Downstream (BMI-6) 3.60 0.52 0143 0.014 1.0 045 0.056 NA ERR
1Zinc Reference No, 2 44 00 22,00 0.143 0014 1.0 0.43 1.693 MNA ERR
Owfall 001 {BMI-1) 33.00 23.00 0.143 0.014 1.0 0.45 1.688 NA' ERR
Outfall 002 (BMI-2) 30.00 24.00 0.143 0.014 1.0 0.45 1.733 NA ERR
Outfall 004 (BMI-2) 29.00 24.00 0.143 0.014 1.0 0.45 1.727 NA ERR
Downstrzam (BMI-6) 25.00 27.00 0143 0.014 10 045 1.895 NA ERR
FCBS {Total) |Reference No. 2 0.0083 0.140 0.143° 0.014 1.0 0.45 0.009 0.007 1.3
QCutfall 001 (BMI-1) 00082 0.140 0143 0.014 1.0, 045 0.009 0.007 13
QOutfail 002 (BMI-2) 0.0083 1.00 0.143 0.014 1.0 0.45 0.064 0.007 a.1
Qutfall 004 (BMI-4) 0 0084 i.1g 0143 0.014 1.0 0.45 0.071 - 0.007 10.0
Downsmream (BMI-6) 0.0082 4.20 . 0.143 0.014 1.0 0.45 0,270 , 0.067 38.1
Noies.
13 All concentrations 1n mg'kg. wet weight
"2} Fish ussue concentrations represent a mean value for all fish collected from an area
33 A valoe of 172 the MDL was used to caleulate the mean metal concentration for those compounds not detected
43 A value of 1/10 the MDL was used to calculate the mean PCE concentration for those compounds not detected
5) The PCB concentration tn fish represents the toral Aroclor 12594 and 1260 fomd in the fish
&) The sedimen: coneehitaton tsbased ona smg]c sediment sample
r
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Table 47 (convd.). Hazard Quotient Calculstions for Smallmouth Bass

_ Avtex Fibers Site
Front Royal, VA
Febrary 1999
Maumum ingt:sum-mr m
Conc. in Fish (kg/day) {(M2.2kg)
{mgikg)
Relerence No. 2 . 0.07% 0.133 x X 045
Crutfali 001 (BMIL} . . 0.150 0.143 k 0. 045
Outfall 002 (BM]-2) . 0.100 0.143 X . 045
Outfall 004 (BMI4) . 0.054 0.143 L . 0.45 .
Downstream (BMI-6) | ' 0.100 0.143 L R 043
Reference No, 2 . 0.12 0.143 X K 045
Qutfall 001 (BMi-1) X 0.14 0.143 A k 0.45
Qutfall 002 (BM1-2) ) 0.15 0.143 X . 045
Outfall 004 (BMI-4) : 0.15 0.143 X ; 045"
Downstream (BMI-6) 16 0.16 0.143 ] X 0.45
[Chromturm Reference No, 2 .00 A 0.143 . K 0.45
Qutfal] 00] (BMI-1) .30 - 057 . 0143 X . 0.45
QOurfall 002 (BMI-2) . 0.73 0.143 X . ‘0.45
Qutfall 004 (BM1-4) . 0.60 0.143 X K 045
Downstream (BMI-6) 890 0.47 0.143 R J 0.45
v e [Copper Reference No. 2 12.30 0.81 0.143 | 0014 1.0 0.45 0.130 NA ERR
Outfall 001 (BMI-1) 5.50 4.60 ¢ . 0.143 0.014 L0 045 0.331 NA ERR
Outfall 002 (BMI-2) 4.80 1.10 0.143 0.014 EO 0.45 0.10] NA ERR
Outfall 004 (BMI-4} 450" 1.40 0.143 0.014 1.0 045 0.118 NA ERR
Downsteam (BMI-6) 3.00 1.50 0143 0.014 1.0 0.45 0.115 NA ERR
Lead Reference No. 2 12.30 .. 0.14 0.143 a.014 1.0 0.45 0.086 NA ERR
Qutfall 001 (BMI-1) 12.00 0.092 0.143 0.014 1.0 045 . 0.082 NA ERR
Qutfall 002 (BMI-2) 7.30 0.100 0.143 0.014 1.0 0.45 0.052 . NA ERR
Qutfall 004 (BM1-4} 450 . 025 0.143 . 0.014 1.0 Q.45 0.044 NA ERR
Downstream (BMI-6) 530 . 0.10 0.143 0.014 1.0 0.45 0.040 NA ERR
ﬁ\dcrcury Reference Mo. 2 . 0.49 0.27 0.143 0.014 1.0 0.45 0.020 0.940 0.0
Qutfall 001 (BMI-1) 0.14 027 .. 0.143 0.014 I.0 045 . 0.018 0.940 0.0
Qutfall 002 (BMI-2} 0.12 0.26 0.143 0.014 1.0 0.45 0.7 0.940 0.0
Qutfall 004 (BMI-4} 0.032 027 0.143 0.014 [.0 0.45 -0.018 0.940 a0
Downstream (BMI-6) 0.05 0.27 0.143 0.014 Lo 0.45 0018 0.940 0.0
Nickel | _ | Reference No. 2 8.40 0,39 0,143 0.014 1.0 045 0078 NA ERR
Outfall 001 (BMI-1} 490 046 0.143 0.014 1.0 0.45 0.060 NA ERR
Qutfall 002 (BMI-2} 450 . 0.5 0.143 0.014 1.0 045 0.061 Na ERR
Outfall 004 (BMI4) 4.20 0.47 ) 0.143 0.014 1.0 0.45 0.057 NA ERR
QOownstream (BMI-6) 1.60 0.52 0.143 0.014 1.0 0.45 0.056 NA ERR
Zine Retference No. 2 44.00 22.00 0.143 0.014 1.0 0.45 1.693 NA ERR.
Qutfall 001 (BMI-1) 3300 23.00 0.143 0.014 1.0 0.45 1.688 NA ERR
Qutfall 002 {BMI-2) 3000 2400 0.143 0.014 1.0 0.45 1.733 NA ERR
Qurfall 004 {BMI<) 29.00 24.00 0.143 0014 1.0 045 L7 NA ERR
Dowmstream (BMI-6) 2500 2700 0.143 0.014 1.0 045 1.895 NA ERR
PCBs (Total) |Reference Na. 2 0.0083 0.140 0.143 0.014 1.0 0.45 0.009 0.07% 0.1
Outfalt 601 (BMI-1} 0.0082 0.140 0.143 ' 0014 1.0 . 0,45 0.009 0.071 0.1
Qutfall 002 (BMI-2) 0.0083 1.00 0.143 0.014 1.0 0.45 0.064 007 0.9
Qutfall 004 (BMI4) 0.0084 Lo 0.143 0.014 1.0 0.45 0.071 0.071 .0
Downstream (BMI-6) 0.0082 420 0.143 0.014 1.0 0.45 0.270 .0.071 3.8
Notes B
1 All cnnccrurauons in mg/kg. wet Welght
1) Fish tissue concentrations represent a mean value for all fish collecied from an area v

3) A value of 172 the MDL was used 10 calcuiate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds not detected
%) The PCB concentration in fish represénts the total Aroclor 1254 and 1260 found in the fish

61 The sediment concentration is based on a single sediment sample
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Table 48, Hazard Quotient Caieuistions for Kinpfither
Aviex, Fibers Site
Front Royal, VA
February 1999
TRcmical Toatcn DeQ. LONC, | WALET LOOC. | MICED LONC, | WNECSG00 RAL | 5ot g, | Woler Ing. | AUL | DGy Weight Tase NOAEL
(mpkg) (mg/L} in Fish (kg/day} Rate Rate (10.113 kg) | (medg/day) | (mgkg/dey)
(me/kg) (ks[%y) (L/day)
[ATsenic Relerence MO. 2 =0 TO0TT LX) 0.08 00001 0082 T3 T8 s Xk T
Cartfall 01 (BMI-1) 330 0.0011 0.086 006 0.0001 0.012 1.0 3.85 0.05 033 0.
Cutfali 02 {BMI-2) 1.80 0.0011 0.078 0.06 0.0001 0.012 1.0 3.85 0.04 @33 . | Bl
Curiall 04 (BMI-4) 230 0.001] 0.078 0.06 0.0001 0,012 1.0 8.85 0.04 0.33 o1
Downstream (BMI-6) 054 0.0000 0.070 0.06 0.0001 0.012 10 8385 0.04 0.33 0.1
Sulfate Basin 5 3.10 0.001} 0.086 0.06 0.0001 0.012 1.0 835 0.05 033 .| 0l
Cadrmum | Reference No. 2 T.11 00013 LX) 0.06 00001 | 0012 10 835 0.05 033 6.1
Cutfall 01 (BMI-1) 0.18 0.0015 0.12 0.06 0.0001 0.012 1.0 385 0.06 0.33 02
Outfall 02 (BMI-2) |- 017 0.0015 0.12 0.06 0.0001 0.012 1.0 885 0.06 0.33 02
Outfall 04 (BMIL-4) 0.12 0.0015 0.12 0.06 0.000} 0.012 1.0 885 0.06 033 02
Downstream (BMI-5) 0.1% 0.0000 0.12 0.06 0.0001 0.012 1.0 2.85 0.06 0.33...| oz
Sulfate Basin § 1.10 0.0015 0.11 0.06 0.0001 0.012 1.0 £.85 0.06 033 | 02
Chromitm | Reference No. & - 13.00 .| 0.0025 0.39 0.06 G007 DOz 1.3 B35 022 ~ 27.80 0.0
Qutfali 01 (BMI-1) 830 0.0025 0.35 0.06 0.0001 0.012 1.0 8.85 0.19 27.80 0.0
Qurfali 02 (PM1-2) 7.5¢ 0.0025 0.35 0.06 0.0001 0.012 .0 8,85 0.19 27.80 0.0
Qutfalf 04 (BMI-3) 11.50 0.0025 036 0.06 0.0001 0.012 1O 885 - 0.20 2730 0.0
Downstrean (BMI-5) 6.90 0.0000 034 0.06 0.0001 ¢.e12 1.0 §.85 0.19 2730 0.0
Sulfate Baon § 23.00 0.0025 048 0.06 0.0001 0.012 10 8.85 028 27.80 08
opper Relerence to. 2 1230 0.0025 0.45 0.08 0.0001 4.012 T4 383 0.25 0235 T.1
Crutfalt 01 (BMI-1) 550 0.0024 1.10 0.06. 0.0001 0.012 1.0 .85 0.59 0.235 25
Outfail 02 (BMI-2) 4.30 0.0025 0.73 0.06 0.0001 0.012 10 8.85 039 0.235 1.7
Outfail 04 (BMI4) 4,50 0.0025 0.75 0.06 0.0001 0,012 1.0 8.85 0.40 0235 1.7
Dovmsireszn (BMI-6) 3.00 0.0000 0.81 0.06 0.0001 0.012 1.0 8.35 043 0.235 18
Sulfats Basin 5 . 900 0.0025 . 230 0.06 0.0001 0.012 1.0 B.85 1.23 0235 52
TLead Reference No. 2 12.350 B.801] 0.07 0.06 0.0001 0.012 1.6 585 0.05 0.30 0.2
Qutfall 01 (BMI-1) 12,00 0.0011 0.078 006 0.0001 0.012 1.0 385 . 0.05 0.30. 0.2
Qutfall 02 (BMI.2) 7.30 0.0011 0.078 0.06 0.0001 0.012 1.0 885 0,05 0.30 02
Cutfall 04 {(BMI-4) 4.50 0.0011 0.10 0.08. 0.0001 0.012 1.0 2.85 0.06 0.30 )
Downstream (BMI-6) 5.30 0,0000 0.07 0.06 0.0001 0.012 1.0 885 0.4 0.30
Sulfate Bagin 5 70.00 0.0022 0.12 0.06 0.0001 0.012 1.0 835 0.13 0.30
Mercury Reference Mo, 2 049 0.0601 0.19 0.06 d.0001 012 .0 B85 0.1 0.01 10.]
Curfall 01 (BMI-1) 014 0.0001 0.21 0.06. | 0.0001 0.012. 1.0 . 88§ 0.11 0.0l n.z2
Qurtfall 02 (BMI-2) 0.12 0.0001 0.22 0.06 0.0001 0.012 1.0 8.8 0.12 0.01 11,7
Dutfall 04 (BMI-4) 0032 .| 0.0001 019 006 0.0001 0012 1.0 3.35 0.10 0.01 10.1
Downstream (BMI-6) 0.05 0.0000 0.9 0.06 0.000% 0.0i2 1.0 885 0.10 0.0t 10.1
Sulfate Basin 5 0.013 0.0001 0.023 0.06 0.0001 0.012 10 3.85 0.01 0.0t 1.2
Nickel Reference No. 2 . 40 0,003G @.31 0.06 0.0001 0.012 1.0 8.85 . .17 NA ERR
Curfall 01 (BMI-1) 450 0.0050 _ 0.38 0.06 0.0001 0.012 1.0 8.85 0.21 NA ERR
Qanfalt 02 (BM1-1) 4.50 0.0050 038 0.06 0.0001 0012 10 285 01l NA ERR
Outfall 04 (BMI14) 4.20 0.0050 0.3% 0.06 0.0001 0.0i2 1.0 8.85 0z NA ERR
Downstream (BMI-8) 3.60 0.0000 0.36 0.06 0.0001 0.012 1.0 .85 019 NA ‘ERR,
Sulfate Batin 5 450 0.0050 0.38 0,06 0.0001 0.012 1.0 8.85 0.21 NA ERR
Zinc Reference No. 2 43,00 0.0023 19.00 0.06 0.0001 D.012 1.0 8.85 10.13 13.90 0.7
' Qutfall 1 {BMI-1) 33.00 0.0025 1900 006 00001 0.012 ta 385 10.12 13.90 07
Qutfall 02 (BMI-2) ~ 30.00 0.0025 19.00 006 0.0001 0.012 1.0 2.85 10.12 ©o13%0 0.7
Outfall 04 (BMI-4) 29.00 00025 . 20.00 0.06. 0.0001 0032 1.0 .85 10.65 13.50 0.3
Downstream (BMI-6) 25.00 0.0000 21.00 0.06 0000} D.012 1.0 8.85 1117 13.50 0.3
Sulfatc Basin 5 31000.00 0.1200 100.00 0.06 0.0001 0.012 10 8.85 B0.55 13.50 58
[FoEs tToiy | Reterence No. 2 U088 0.00003 0.076 .06 03001 G012 7.0 285 0.03 X 04
Ourfall 0 (BMI-1) 0.0082 0.00003 0.08% 0.06 0.0001 0012 1.0 3.85 0.5 0.09 0.5
Qufall 02 (BM1-2) 0.0083 0.00003 0.21 0.06 0,0001 0.012 1.0 2.85 0.1 0.09 12
Ousfali 04 (BMI-3) 0.0024 0.00007 0.49 0.06 0.0001 0.012 1.0 g3y~ 026 0.09 29
Downsimeant (BMI-6) [ 0.0082 0.00000 2.50 0.06 0.0001 0.012 1.0 385 133 0.09 14.3
Sulfate Basin 5 0.0086 0,00003 0.078 0.06 0.0001 0.012 1.0 8.85 0.04 0.09 S
Notes . )

1) Ali concentrations 1n mg/kg, wel weight

1y Fish fissue concentrations fepresent a mean value for all fish collected from an area

3} A value of 172 the MDL was used to caleulate the mean metal concentration for those compounds not detected

43 A value of 1710 the MDL was used to calculate the mean PCB concentration for those eompounds not detected

5} The PCB concentranon m fish respresents the 1ot Aroclor 1254 and 1260 found 1n the fish

6} The sediment concentratron is based on a single sediment sample ] ,

7) The fish biasue concentranons from the sulfite basin are carp: the concentration fromm al] other Jocations is based on redbreast sunfish
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Table 43 (cont'd). Hazard Quoticnt Calculstions for Kingfistier

Aviex Fibers Site
Front Royal, VA
i Febroary 1999
E . :
T hemical Tocation Sed. Conc. | water Lonc. Conc. | ingestion Wed. g, | Waler (g, | A eight | Dase LOAEL | 0Q
‘ {mg/kg) (ma/L) in Fish (kg/day} Rate Rate (10.113 kg) | (mg/kg/day) | (gke/day)
 (mg/kg) (kg/day) | (L/day)
Arsenic Reference No. 2 200 TO01] 006 0.06 00001 T2 T ER:E] 0.05 T30 0.
Outfall 07 (BMI-1) 3.30 0.0011 0.086 0.06 0,0001 0.012 1.0 .85 0.05 130 0.0
Chatfall 02 (BMI-2) 1.80 0.0011 0.078 0.06 0.0001 0.012 1.0 8.85 0.4 330 0.0
Outfall 04 (BMI-4) 2.80 0.0011 0.078 0.06 0,0001 0.012 1.0 8.85 0.04 3.30 0.0
Downstream (BMI-6) 0.94 0,0000 . . 0.070 0,06 0.0001 0.012 1.0 385 0,04 130 . .| oo
Suffate Basin § 3.0 0.0011 0.086 0.06 0.0001 0.012 10 835 0.05. 3.30 00.
Cadmium Reference No, 2 o1 0.0015 0.09 .06 0.06601 0.0iZ | 10 (X3 0.05 331 0.0
Qutfall 01 (BMI-1) 0.18 0.0015 0,12 0.06 0.0001 0.0i2 10 8.35 0.06 331 0.0
Qutfail 02 (BMI-2) 0.17 0.0015 0.12 0.06 0.0001 0.012 1.0 B35 0.06 33 0.0
Outfall 04 {BMI-4) 0.12 0.0015 0.12 0.06 0.0001 0.012 1.0 8.85 0.06 331 0.0
Downstream (BMI-5) 0.16 0.0000 0.12 0.06 0.0001 0.012 1.0 3.85 0.06 3.31 0.0
Sulfate Basin 5 110 . 0.0015 0.11 0.06 0.0001 0012 1.0 .85 0.06 3.31 0.0
Chromum | Relerence No. 2 1300 00025 - 0.35 406 0.0001 0012 10 3.85 022 271.80 0.0
Outfall 01 (BMI-1} 8,30 0.0025 0.35 0.06 . 0.0001 0.012 1.0 .85 0.19 277.80 0.0
Ousfal! 02 (BMI-2) 150 0.0025 0.35 0.06 0.0001 0.012 1.0 .85 0.19 277.80 0.0
Outfal] 04 (BMI-4) 1150 0.0025 0,36 0.06 0.0001 0.012 1.0 .85 0.20 271,80 0.0
Downstream (BME-6} 6.90 0.0000 0.34 0.06 0.0001 0.012 1.0 .85 0.19 277.80 0.0
Sulfate Basin 5 : 23.00 0.0025. 0.48 0.06 0,0001 0.012 1.0 8.85 0.28 27780 0.0
Copper Reference No. 2 12.30 .0025 0.45 0.06 0.0¢01 0.012 16 8.85 0.25 2.35 0.1
Qutfall 01 (BMI-1) 5.50 0.0025 . 1.10 0.06 0,0001 0.012 1.0 8.85 0.59 2,35 03.
Ousfall 02 (BMI-2) 480 0.0025 . 0.73 0.06 0.000} 0.012 1.0 8.85 0.39 235 0.2
Qutfal] 04 (BMI-4) 4.50 0.0025 0.75 0.06 0,000} 0.012 1.0 8.85 0.4 235 02
Downstream (BMI-6} 3.00 0.0000 0.81 0.06 0.0001 0012 1.0 8.85 0.43 235, 0.2
Sulfate Basin § 9.00 0.0025 230 . 0.06 0.0001 0.012 1.0 8.85 1.3 235 0.5
LLTad Reference No. 2 1230 . 06011 007 0.06 0,0001 0012 1.0 [X3] G703 700 B0
Qutfall 01 (BMI-1) 12.00 0.0011 ¢.078 0.06 0.0001 0.012 1.0 8.85 0,05 3.00 0.0
- {Outfall 02 (BMI-2) 7.30 0.0011 0.078 0.06 0.0001 0.012 1.0 8.85 0.05 1.00. 0.0
. Outfall 04 (BMI-4) 4.50 0.0011 0.10 .06 0.0001 0.012 1.0 8.85 0.06 3.00 0.0
Downstream (BMI-6) 530, 0.0000 0.07 0.06 0,0001 0012 1.0 8.85 0.4 300 .| 00
Sulfate Basin 5 70.00 0.0022 0.13 0.06 0.0001 0.012 Lo 885 0.13 3.00° 0.0
Mercury Reference No. 2 .49 0.0001 0.1% 0.06 0.0001 0012 [ 8.85 Q.10 0.1 1.0
Outfall 01 (BMI-1} 0.14 0.0001 021 0.06 0.0001 0.012 1.0 8.85 0.11 0.1 11
Outiall 02 (BMI-2) 0.12 0.0001 022 0.06 0.0001 0.012 1.0 3.85 0.12 0.1 12
Outfall 04 (BMI-4) 0,032 0.0001 0.19 0.06 0.0001 0.012 1.0 8.85 0.10 0.1 10
Downstream (BM1-6} 0.05. 0.0000 0.19 0.06 0.0001 0012 1.0 8.85 0.t0 0.1 1.0
Sulfate Basin § 0.013 0.0001 0.023 0.06 0.0001 0012 1.0 8.85 0.01 0.1 0.1
Nickel Reference No, 2 240 0.0050 031 0.06 0.0001 0012 jKi) B85 .17 NA ERR
r Outfal 01 (BMI-1) 190 0.0050 0.18 0.06 0.0001 0012 10 8.85 0.2 NA ERR
Qutfahl 02 (BMI-2j 150 0.0050 038 0.06 0.0001 0,012 10 8.85 0.21 NA ERR,
Outfall 04 {(BMI-4) 420 0.0050 039 0.06 0.0001 0.012 10 2,85 0.21 Na ERR,
Dovmstream (BMI-6} 160 0.0000 a36 0.06° 0.0001 o012 10 2.85 0.19 NA ERR
Suifate Basin 5 4.90 0.0050 038 0.06 ¢.0001 0.012 1.0 2.85 0.21 NA ERR
Zing Reference No, 2 4.00 00023 19.00 0.06 0.0001 0.012 T TES T0.13 139.00 0.1
Qutfatl 01 (BMI-1) 33.00 0,002% 19.08 0.06 0.0001 0.012 1.0 8.85 10.12 139,00 0.l
Quifall 02 (BMI-2) 000 .| 0.0025 19.00 0.06 0.0001. 0.012 1O 8.85 10.12 139,00 0.1
Outfail 04 (BMI-4) 29.00 0.0025 2000 0.06 0.0001 0,012 1.0 8.85 10,65 139.00 0.1
Downstream (BMI6) | 25.00 . 0.0000 2100 0.06 0.0001 0.012 1.0 8.85 17 139.00 0.1
Sulfate Basin § 31000.00 0.1200 100.00 0.06 0.0001 0.012 1.0 8.85 20.55 . 139.00 0.6
fPCBs (Jotal) |Reference No. 2 - 0.0083 ©.00003 0.07 .06 0.0001 0.012 .o g5 0.04 G.50 5.0
Outfalt 01 (BMI-1) 0.0082 0.00003 0.089 0.06 0.0001 0.012 1.0 8.85 005 .90 et
Outfail 02 (BMI-2} 0.0083 0.00003. 0.21 0.06 0.0001 0.012 10 .85 0.11 0.90 a.l
Outfall 04 {(BMIA) . 0.0034 0.00003 0.49 0.06 0.0001 0.012 1.0 385 - D.26 0.90 0.3
Downsiream (BMI-6) | 0.0082 0.00000 250 . 0.06 0.0001 0.012 1.0 B.85 1.33 050 15
Sulfate Basin 5 0.0086 0.00003 0.078 0.06 0.0001 0.012 10 8.85 0.04 0.90 0.0
Nates: - -

Iy All concentrations in mgkg, wet weight
2) Fish tissue concentrations represent a mean value for all fish collected from an area
3) A value of 1/2 the MDL was used to calculate the mean metal concentration far those compounds not detected
4) A value of 1710 the MDL was used 10 calculate the mean PCB concentation for those compounds not detected
5) The PCB concentration in fish respresents the total Aroclor 1254 and 1260 found in the fish

&) The sediment concentration is based on a single sediment sample
7) The fish tissue concenwations from the sulfaic basin are carp: the concenmation from all other locations is based on redbreast sunfish
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Table 43 (com'd.). Hizard Quoticat Calonlations for Kingfisher
Avtex Fibers Site :
Front Royal, VA
Februsry 1999
Chemical Lociuga Ded. LONC, | WAIET LOnC, | MaX. Long, | IBECEon Raic | Bed. Iog, | Wl ing. | ALE G oI RO
(mp/kg) {mg/lL} in Fish (kg/day) Rate Rate (10.113 kg) | {mg/kg/day) | (mg'ks/day)
(mg/kg) (kzfday) | (Liday)
ATSETIC Retesence Mo, 2 2,18 XYY (X 086 GO (X ¥ ) 8.85 L.04 933 ')
Curtfall 01 ('BM'.I-I_} 330 0001 0.150 0.06 0.0001 0.012 1.0 8.85 0.08 033 . 03
Outfal! 02 (BMI-2} 1.80 0.0011 0.100 0.06 0.0001 0.012 1.0 8.85 0.05 033 __ 02
Outfall 04 (BMI-4) 2.80 0.0011 0.094 0.06 0.0001 0012 1.0 T 885 005 ¢33 02
Downstresm (BMI-6) 0.94 0.0000 0.10¢ 0.06 0.000[ 0,012 1.0 585 005 033 ;| 02
Sulfate Bann 5 3.10 0.0011 016 0.06 0,0001 0.012 1.0 B.35 008 0633 . 03
[Cadmium Reference No, 2 .11 3.0015 0.12 0,08 . 0.0001 0.012 1.0 8.85 0.06 033 0.2
OCutfa)l 0} (BMI-1) 0.18 0.0015 0.14 0.06 0.0001 0.012 1.0 8.85 0.07 ' 0.33° 02
Qutfall 02 (BMI-2} 0.17 00015 0,15 0.06 0.0001 0.012 1.0 8.85 .08 033 - 02
Outfall 04 (BMIL) Q.12 0.0015 0.15 0.06 0.0001 0012 1.0 B85 .08 033 0.2
Downsream (BMI-6) 0.6 0.0000 0.16 006 - 0.0001 0.012 1.0 8.85 o0y 033_ 03
Suifate Basin § 1,10 Q4015 013 006 0.0001 0012 1.0 885 0.4q7 Q33 . 0.2
Chromium Referencs No, 2 13.00 00025 0.70 0.06 0.0001 0.012 10 8.85 0.33 27.80. 0.0
Cutfall 01 (BMI-I) 830 0.0025 0.57 0.06 0.0001 0.012 1.0 3.85 0.31 27.8Q 0.0
Outfall 02 (BMI-2) 780 0.002% 0.73 0.06 0.0001 0.012 1.0 B.RS 039 27.80 00
Outfall 04 (BMI-4) 11.50 0.0025 0.60 0.06 0.000]1 0.012 1.0 8.5 033 . 2780 0.0
Dovwnstream (BMI-5) 580 0.0000 047 006 0.0001 0012 1.0 8.85 026 . - 27.80 0.0
Sulfate Basin § 23.00 0.0025 0.67 0.06 | 0.0001 0.012 10. g.85 0.38 27.80 0D
ICopper Reference No. 2 12.30 0.0025 0.8] 006 - 0,000 0.012- 1.6 885 0.44 0.235 . 1.9
Curfall 01 (BMI-1} 5,50 0.0025 4.60 0.06 0.0001 0.012 1.0 8.85 245 0.235 10.4
Outfall 02 (BM1-2} 4.80 . 0.0025 110 006 0.000] 0.012 10 8.85 0.5% 0.235. __ 25
Cutfall 04 (BMI4) 4.50 0 0025 1.40 006 . _ 0.0001 0.012 10 885 . 0.75 0.235. 32
Downstrearn (BMI-6) 00 0.0000 1.50 0.06 . 0.000] 0.012 [.0 8857 080 ;" 0235 34
Sulfate Basin § . 9.00 0.0025 11.00 006 0.0001 0.012 1.0 3.85 5.85. 0235 49
Jad Reference No. 2 12.30 G.0011 0.14 0.06 G.00¢1 0.012 L0 8.85 0.09 0.30 [
Outfall 01 (BMI-1) 12.00 0.0011 0,092 0,06 _. 0.000] 0.012 1.0 825 0.06 0.30 0.2
Qurfall 02 BMI-2) 7.30. 0.0011 0.100 0.06 09001 0.012 1.0 B.8% 006 030 02
Outfall 04 (BMI-4) 4.50 0.0011 0.25 0,06 . 0.0001 0.012 1.0 8.45 0.14 0.30 05
Downstream (BMI.6} 530 0.0000 0.10 0.06 0.0001 0.012 1.0 R.85 0.06 0.30. .
Sulfae Bean 5 70.00 0.0022° ° 0.48 0.0 0.0001 0.012 1.0 8.85 0.32. 0.30
Mercusy Reference No. 2 S 049 0.6001 027 . .00 0.0001 0012 1D 835 0.14 0.01 14.4
Outfall 01 (BMI-1) 0,14 0.0001 0.27 0.0 0.0001 0.012 i0 .25 0.14 0.01 4.4
Outfail 02 (BMI-2) 0.2 0.0001 0.26 0.06 0.0001 0.012 1.0 B.85 0.14 0.01 118
Outfall 04 (BMI-L} 0.032 0.0001 027 0.06 0.0001 0.012 1.0 B35 0.14 0.01 14.3
Downstrearn (BMI-6) 0.05 0 0000 0.7 0.06 0.0001 0.012 1.0 B.85 0.4 .01 14.3
Sulfate Basin § 0.013 0.5001 0,04 0.06 0.0001 0.012 1.0 885 0.02 0.01 2.1
Micke! Reference Mo 2 8.40 0.0050 6.59 ¢.06 0.0001 0.012 1.0 8.85 022 .. NA ERR
Qurfail 67 (BMI-1) 490 0.0050 046 0.06 0.0001 0.012 1o 8.85 0235, - NA ERR
Cutfall 02 (BMI-2) 450 . 0.0050 0.51 0.06 0.0001 0.012 1.0 3.85 0.28 NA ERR
Ourfal] 04 (BMI-4) 4.20 0.0050 0.47 0.06 0.0001 0.012 10 5.85 025 . NA . ERR
Downstream (BMI1-6) 350 0.0000 052 - 0.06 0.0001 0012 10 8.8 028 NA ERR
Sulfate Bayin 5 4.90 00050 043 0.06 0.000}1 0.012 10 3.85 023 °_ NA ERR
Zinc Reference No. 2 44,00 00025 22.00 0.06 . 0.06001 0.012 1.9 8.85 11,72 13.90 [F]
Outfall 01 (BM1-1) '33.00 0.0024% 23.00 0.06 0.0001 0.012 1.0 3.35 12.24 13.90 09
Qutiall 02 [BMI-2) 30.00 0.0025 24.00 0.06 0.0001 0.012 1.0 8.85 12.77 1390 . | 09
Ouifall 04 (BMi4) 29.90 0.0025 2400 0.06 0.0001 0g12 . | 1] 8.B5 12,77 13.20 0.9
Downstream (BMI-6) 2500 0.0000 27.00 0.06 . 0,0001 0.012 L0 8.35 14,36 13.90 1.0
Sulfaie Basin 5 _ 1 3190000 0.1200 270.00 0.06 0.0001 0.012 1.0 3.85. . 170.82 13.90 12
[PCBs (Total) | Reference Mo, 4 0.0083 6,00003 9.140 0.06 0.0001 0072 1.0 885 0.07 0.09 0.3
Cuifall 01 (BMI-1} 0,0082 0.00003 0.140 0.06 - 0.0001 0.012 1.0 3.35 0.07 009 0.3
Quifal] 02 (BMI-2) 0.0083 0.00003 1.00 0.06 0.0001 0.012 1.0 2.85 0.53 0.0% 59
Quthal] 04 (BMIL) 0.0084 0.00003 1.10 0.06 0.0001 0012 1.0 385 -° 0.5% 0.0% 6.5
Downstream (BM1-6) 0.0082 0.00000 4,20 0.06 0.0001 0.012 1.0 285 223 . 0,09 - 242
Sulfate Basin 5 00086 0.00003 .10 0.06 0.0001 0.012 1.0 8.35 005 0.0% 0.6

Nates:

11 All concentranons in mg/kg, wet weight

) Fish tigsue concenmanons represent a max . value for fish collected from an anca

1) A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected
4) A value of 1710 the MDL was used to calculate the mean PCB concentranon for thase compounds not detected
5) The PCB concentration in fish respresents the total Aroclor 1254 and 1260 found in the fish ’

&) The sediment toncentration 1s based on a single sediment sample

7} The fish tissue concenranons from the sulfate basin are carp: the concentration from all other locations is basad on redbreast sunfish
2! Sidel IR0 ingfisher wh2
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"Table 48 (conr'd.). Hazard Quotient Calculations for Kingfisher
Avtex Fibers Site
Front Royal, VA
- .+ -muot s - Febrary 1999

T hemical Tocagon Sed. Coic. | Water COnc. | MK, COS, | I0geston Ralc | Sol. Ing. | Water IDg, I"Hoay Weight Dose TUXED 13(0)
(mg/kg) (mg/Ly in Fish (kg/day) Rate Rate (110113 ka) | (mg/kgiday) | {mg/kg/day)
. (mg/ig) {kp/day) | (L/day)
Atsenic Reference No. 2 210 00071 0078 [X173 0.0007 [E1) I I 1) 8.85 0 — 330 G.0
Outfall 01 (BMI-1} 3.30 0.0011 0.150. 006 0,0001 0.012 1.0 385 0.08 3.30 0.0
Outfall 02 (BMI-2) 1.80 0.0011 0.100 0.06 0.0001 4.012 1.0 8.85 0,05 330 0.0
Outfall 04 (BMI-4) 280 _F  0.0011 0.094 0.06 0.0001 0.012 1.0 B85 0.05 3.30 0.0
Downstream (BMI-6) 0.54 0.0000 0.100 0.06 0.0001 0.012 1.0 8.85 0.05 3.30 0.0
Sulfate Basin 5 1,10 0.001t 0.16 006 - | 00001 0.012 1.0 8.85 0.09 3.30 00
Cadmiom Reference No. 2 011 0.0015 0.12 0.06 0.0001 (X3 I I ] B85 006 331 [
Outfall 01 (BMI-1) 0.18 0.0015 0.14 0.06 0.0001 0012 1.0 8.85 0.07 3.31 0.0
Outfall 02 (BMI-2) | 017 4.0015 0.15 0.06 0.0001 0.012 1.0 8.85 0,08 3.31 0.0
Outfall 04 (BMI-4) 0.12 0.0015 0.15 0.06 0.0001 0.012 10 8.5 0.08 3.3 0.0
Downstream (BMI-6) 0.16 0.0000 0.16 0.06 0.0001 0.012 1.0 885 0.09 331 0.0
Sulfate Basin 5 1.10 0.0015 0.13 0.06 0.0001 0.012 10 8.85 0.07 3.31 0.0
Chromism _ | Reference No. 2 13.00 0.6025 0.70 0.06 0.0001 0.01Z° 1.0 885 .38 2717.80 0.0
Ourfall 01 (BMI-1) 8.30 0.0025 . 0.57 0.06 0,0001° 0.012 1.0 8.35 n.31 277.80 0.0
Qutfall 02 (BMI-2) 7.90 0.0025 . 0.73 0.06 0.0001 0.012 1.0 8.85 0.39 2717.80 0.0
Qutfall 04 (BMI-4) 11.50 0.0025 0.60 0.06 0.0001 0,012 10 885 033 277.80 0.0
Downstream (BMI-6) 6.90 0.0000 0.47 0,06 0.0001 0.012 10 885 026 ° 277.50 0.0
Sulfate Basin § 23,00 0.0025 .. 0.67 0.06 0.0001 0.012 1.0 835 0.38 277.80 0.0
Copper Reference No.2 .~ | 12,30 0.0025 0.81 0.06 0.0001 0,012 1.0 8.85 0.44 2.35 0.2
Qutfall 01 (BMI-1) 5.50 0.0025 4,60 0.06 .0001 0.012 1.0 8.85 245 235, 1.0
Qutfail 02 (BMI-2) 4.80 0.0025 1.10 . 0.06 0.0001 0.012 1.0 8.85 0.59 235 0.3
Qutfail 04 (BMI-4) 4.50 0.0025 1.40 0.06 ¢.00601 0.012 1.0 8.5 0.75 235 . 0.3
Downstream (BMI-6) 3.00° 0.0000 1.50 0.06 0.0001 0,012 1.0 885 ° 0.80 2,35 0.3
Sulfate Basin 5 9.00 - 0.0025 11.00 0.06 0.0001 0,012 1.0 835 5.85 2.35 5.
Cead Reference No. 2 12.30 0.6011 0.14 0.06 0.0001 9.012 10 885 009 3.00 00
Qutfall 0 (BMI-1) 12.00 0.0011 0.052 . 0.06 0.0001 0.012 1.0 8.35 0.06 3.00 . 0.0
Outfall 02 (BM1-2) 7.30 0.0011 0,100 0.06 0.0001 0.012 10 8.85 0.06 .00 0.0
Outfal] 04 (BMI-4) 4,50 0.00H 0.25 0.06 0.0001 0.012 1.0 8.35 0.14 3.00 00
Downstream (BM1-6} 530 .| 0.0000 0.10 0.06 0.0001 0.012 1.0 .85 0.06 3.00 0.0
Sulfate Basin § 7000 0.0027 ° 0.48 _ 0o T | 0.0001 0.012 1.0 885 032 3.00 0.1
llmxry Reference No. 2 0.4 0.0001 0.27 0.06 0.500t 0.012 T8 885 G.14 iy 1.4
Cutfall 01 (BMI-1) 0.4 0.0001 027 Q.06 0.0001 0.012 1.0 8.85 0.14 0.1 14
Qutfail 02 (BMI-2) 0.12 0.0001 026 . 006 | 0.0001 0.012 1.0 885 0.14 0.1 14
Outfall 04 (BMI-4) 0.032 - 0.0001 0.27 0.06 0.0001 0012 1.0 8.85 0.14 0.1 1.4
Dovmstream (BM1-6) 0.05 0.0000 027 . a06 | 0.0001 0.012 1.0 8.85 0.14 0.1 1.4
Sulfare Basin § 0.013 0.0001 0.04 0.06 0.0001 0.012 1.0 8835 0.02 0.1 0.2
Nickel Referentce Na. 2 .40 C.0050 035 5.06 0.0001 0.012 1.0 585 0.22 NA ERR
Outfall 01 (BMI-1} 490 0.0050 0.46 0.06 0.0001 0.012 1.0 8.85 L 0.25 NA ERR
Outfall 02 (BMI-2) 4.50° . 0.0050 0.51 0.06 0.0001 0.012 1.0 8.85 0.28 NA ERR
Ourfall 04 (BMi-4) 420 ° 0,0050 . 0.47 0.06 0.0001 0.012 1.0 8.85 025 | NA ERR
Downstream (BMI-6) .60 0.0000 052 0.06 0.0001 0.012 10 8.85 028 NA ERR
Sulfate Basin 5 4.50 0.0050 . 0.43 0.06 0.0001 0.012 10 885 023 NA ERR
Zinc  |Reference No. 2 44,00 0.0025 22.00 0.06 0.5601 0.012 1.0 3383 %7 139.00 0.1
Outfall 01 (BMI-1) 33.00 0.0025 23.00 0.06 0.0001 0.012 1.0 8.85 12.24 139,00 0.1
Qutfall 02 (BM1-2) 30.00 0.0025 24.00 0.06 0.0001 0.012 1.0 | 3.85 12,77 . 139.00 0.t
Outfall 04 (BMI-4) 20000 7| 0.0025 24 .00 006 0.0001 0012. § 1.0 885 12.77 139.00 0.1
Downstream (BMI-6) 2500° 0.0000 27.0¢ 0.06 0.0001 0.012 1.0 2.85 14,36 13%.00 0.1
Sulfate Basin 5 31000.00 0.1200 270.00 006 0.0001 0.012 1.0 8.85 170.82 139.00 12
PCDs ( 1otal} | Reference No. 2 0.0083 0.00003 0.140 0.06 0.0001 0012 .0 355 0.07 0.90 0.1
Qutfall 0F (BMI-1) 3.0082 0.00003 0.140 006 - 0.0001 0012 1.0 8.85 0.07 090 0.
Qutfall 02 (BMI-2) 0.0083 0.00003 1.00 . 0.06 0.0001 0.012 1.0 .85 0.53 0.50 046
Qutfall 04 (BMI1-4) 0,0084 0.00003 1.10 0.06 0.0001 0.012 1.0 885 - - 0.58 0.90 0.6.
Downstream (BMI-6) | 0.0082 0.00000 4,20 006 0.0001 0.012 1.0 885 o223 0.90 25
Sulfate Basin 5 0.0086 0.00003 010 @.06 0.0001 0.012 1.0 285 0.05 0.90¢ 0.1
" Motes:

1) Alt concenrrations in mg/kg, wet weight

2) Fish fissue concéntrations represent a max, vailue for all fish coliected from an area

3y A value of 1/2 the MDL was used 1o calculate the mean metal concentration for those compounds nol deteeied

43 A value of 1/10'the MDL was used 1o calculate the mean PCB concentration for those compounds nct detected

5} The PCB concentration in fish respresents the total Aroclor 1254 and 1260 found in the fish

6) The sediment concentratton is based on a single sediment sample

7) The fish tissue concentrations from the scifate basm are carp; Lhe cuncenmun fmm all other locannns is hased on redbteast sunfish

) lL300474
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Table 49. Hazard Quotient Calclations for Woodcock

Aviex Fibers Site
Front Royal, VA
Febnury 1999
Uhenical Toction SON Lonc. | M Lont, | INgesion Rate | SOl Mg, ] AUE | o0y Weight Tose NOAEL | NG
(mg/kg) | in Worms (kg/day) Rate (1/0.165 kg} | (mpkg/day) | (mg/kg/day)
{mg/kg) 515%1:1:?
[Arsenic | Relerence .30 03T o083 ] U 10 .08 036 033 T.1
Wetland Area 3.80 0.39 0.083 00075 | 10 6.06 037 03y | 11
WWTP 3.00 0.49 0.083 0.0075 | 10 6.06 0.38 0,33 12
Fly Ash Pile 4500 2.40 0.083 00075 | 1.0 6.06 125 . 033 | 99
PCB Spill Area 12.00 0.2 0.083 0.0075 | 1.0 6.06 0,69 0.33 2.1
Emergency Pond 1.50 0.34. 0.083 00075 | 1.0 6.06 0.24 033 0.7
Cadmium |Relerence G.1% 0.7 0,083 .| 00075 | 1.0 .06 0,09 0.33 03
Wetland Arca 0.20 0.15 0.083 0.0075 | 1.0 6.06 0,08 0,33 0.3
wWwTP 0.24 017 0.083 00075 | 1.0 6.06 0.10 0317 | 03
Fly Ash Pile 0zl 0.13 0.083 00075 | 1.0 6.06 0.07 033 0.2
PCB S$pill Area 0.75 0.15 0.083 0.0075 | 10 6.06 0.11 033.. | 03
Emergency Pand 020 0.16 0,083 0.0075 | 1.0 6.06 0.09 0.33 0.3
[Ciromien |Reference 730 0.3% 0.083 0.6075 | 10 6.06 0.73 27.80 0.0
Wetland Arca 13.0 025 0.083 0.0075 | 1.0 6.06 0.72 27830 | 00
WWTP 12.0 0.44 0.083 00075 | 10 6.06 0.77 27.30 0.0
Fly Ash File 13.0 0.22. 0.083 00075 | 1.0 6.06 0.70 27.80 0.0
PCB Spill Arca 12.00 0.26 0.083 00075 | 1.0 6,06 0.68 77.30 0.0
Emergency Pond 6.60 0.26 0.083 00075 | 10 6.06 0.43 27.80 0.0
opper | Relerence 3.0 170 0.083 60075 | 1.0 6.06 140 0235 | 60
Wetland Area 340 2.00 0.083 0.0075 | 1.0 6.06 2.55 0235 10.9
wWWIP 13.0 3.00 0.083 0.0075 | 1.0 6.06 2.10 0235 89
Fly Ash Pile 28.0 1.40 0.083 0.0075 | 1.0 6.06 1.98 0.235 8.4
PCB Spill Area 14,00 1.40 0.083 00075 | 1.0 6.06 1.34 0.235 57
Emergency Pond 4,40 1.70 0.083 0.0075 | 1.0 6.06 1.06 0.235 . 4.5
[Cad Relerence T7.0 0.11 0.083 00075 | 10 6.06 G.83 030 | 28
Watland Arca 22.0 0.15 0.083 00075 | 10 6.06 1.08 030 3.6
WWTP 20.0 0.1t 0.083 0.0075 { 1.0 6.06 0.56 0.30 32
Fly Ash Pile 9.0 0.13 0.083 0.0075 | 1.0 6.06 0.47 0.30 1.6
PCB Spill Arca 26,00 0.10 0.083 ¢.0075 | 10 6.06 123 0.30 4,1
Emergency Pond 6.60 0.10 0.083 00075 | 1.0 6.06 0.35 0.30 1.2
TMl:n:ury Reference 0.017 6.023 0.083 0.0075 | 10 6.06 001 0.012 1.0
Wiétland Arez 0,057 0.021 0.033 0.0075 | 1.0 6.06 0.0 0.012 1.1
WWTP 0.270 0.022 0.033 0.0075 | 1.0 6.06 0.02 0.012 1.9
Fiy Ash Pile 0,360 0.023 0.083 00075 | 1.0 6.06 0.03 0.012 23
PCB Spill Area 0.008 0.021 0.083 0.0075 | 10 6.06 0.01 0.012 09
Emergency Pond 018 0.021 0.083 0.0075 | 1.0 6.06 0.02 0012 1.6
[Nckar |Referamee 5.0 .56 0.083 00075 | 1.0 6.06 073 NA ERR
Wedland Area 15.0 0.51 0.083 0.0075 | 1.0 6,06 0.94 NA ERR
WWTP 10.0 0.57 0.083 0.0075 | 1.0 6.06 0.74 NA ERR
Fly Ash Pile 18.0 0.45 0.083 0.0075 | 1.0 6.06 1.04 NA ERR
PCB Spill Area 15.00 0.51 0.083 0.0075 | 1.0 6.06 054 NA ERR
Emergency Pond 430 0.51 0.083 ¢.0075 | 1.0 6.06 0.45_ NA ERR
Ztne Reference 940 14.00 0.083 0.0075 1.0 6.06 11.31 13.90 0.8
Wetlznd Area 46.0 11.00 0.083 0.0075 | 1.0 6.06 162 13.90. 0.5
WWTE 5480 19.00 0.083 00075 | LO 6.06 3537 13.90 2.5
Fly Ash Pile 22.0 13.00 0.083 0.0075 | 1.0 6,06 7.54 13.90 0.5
PCB Spilt Arca 332,00 14,00 0.083 0.0075 | 1.0 6.06 22.13 13.90 1.6
Emergency Pond | 38.00 17.00 0.083 0.0075 | 10 6.06 10.28 1390 0.7
FCBs Relerence 0.008 0.0043 G083 0.0075 | 1.0 6.06 0.00 0.09 0.0
Wetland Area 0.008 0.0037 0.083 0.0075 | 1.0 6.06 0.00 - 0.09 0.0
WWTP 0.008 0.0120 0.083. 00075 | 1.0 6.06 0.0 0.0 . 0.1
Fly Ash Pile 0.008 0.0031 0.083 00075 | LO 606 - 0.00 0.09 0.0
PCE Spill Area 0.266 0.2500 0.083 0.0075 | L0 6.06 0.14 0.09 1.5
Emergency Pond 0.008 0.0200° 0.083 00075 | 1.0 6,06 0.01 0.09 ¢4
Notes.

1) ARl concertzanens in mg/ky, wet weight

2) Worm concentrations represent & mean value for ail ammals collected from an area

3% A value of 172 the MDL was used to calculate the mean metal concentration for those compaunds not detected
43 A value of 1/10 the MDL was used to calculaie the mean PCB concentration for those compounds not detected

$) The PCB concemration in worms represents the total Aroclor 1254 and 1260 found in all animals
&) The sm] concentration ts based o 2 single 301l sample collected from cach arca

21 5\del\r02vwoodcock.wh2
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“Tabie 49 (cont'd). Hazard Quotiemt Caiculations for Woodcock

Avtex Fibers Site:
Front Royal, VA
February 1999
" Remical Tocanon Il COBT. | Mean wﬂmm&? FAUT ] Body wal Tose TOAEL | O
(mgkg) | mWorms | (kgiday) Ratz (1/0.165 kg) | (mg/kgiday) | (mg/kg/day)
{mg/kg) (kg.day}
Arsenic | Reference 30 ﬂgﬁg_ m—-a%m TD &.06 036 T30 oT
Wetiand Area 180 039 0.083 0.0075 1.0 6.06 0.37 130 0.1
WWTP 1.0¢ 049 0.083 0.0075 1.0 5.06 0.38 3,30 -. 0.1
Fly Ash Pile 45,00 2.40 0.083 0.0075 1.0 5.06 3.25 330 1.0
PCB Spill Area 12.00 029 0.083 0.0075 1.0 6.06 0.69 3.30 0.2
Emergency Pond 1.50 0.34 0.083 _ 00075, | 1.0 6.06 0.24 3.30 0.1
Cadmium |Reterence 0.14 0.17 0.083 0.0075 1.0 6.06 0,09 - 331 0.0
Wetland Area 0.20. 0.15 0.083 0,0075 1.0 6.06 0.08 331 0.0
WWTP 0.24 0.17, 0.083 0.0075 1.0 6.06 0.t0 331 0.0
Fly Ash Pile 021 0.13 0.083 0.0075 1.0 6.06 0.07 3.31 0.0
PCB Spill Area - 075 0.15 0.083 0.0075 1.0 6.06 o1l 33 0.0
Emergency Pond 0.20 0.16 0.083 0.0075 1.0 6.06 0.09 3.31 0.0
[Chromiun {Reference 130 .- 0.28 0.083 0.0075 LD 6.06 Q.73 277.80 0.0
Wetland Area 13.0 0.25 0.083 0.0075 1.0 6.08 0.7 277.80 0.0
WWTP = 12.0 0.44 0.083 0.0075 i.0 6.06 0.77 277.80 0.0
Fiy Ash Pile 130 7 0.22 0.083 0.0075 1.0 6.06 0.70 277.80 0.0
BCE Spill Arca 12.00 0.26 0.083 0.0075 1.0 6.06 0.68 277.80 00
Emergency Pond 6.60 0.26 0.083 0.0075 1.0 6.06 0.43 277.80 0.0
ICopper Reference 120 1.70 0.083 0.0075 1.0 6,06 .40 2.350 K]
Wetland Area 34.0 2.00 0.083 0.0075 1.0 5.06 255 2.350 i.1
WWTP 13.0 300 0.083 0.0075 1.0 6.06 2,10 2.350 0%
Fly Ash Pile 280 1.40 0.083 0.0075 1.0 6.06 1.98 2.350 . 0.8
PCB Spill Area 14.00 1.40 0.083 00075 1.0 6.06 1.34 2.350 0.6
Emergency Pond 440 1.70 0,083 0.0075 1.0 6.06 1.06 2350 04
[Lead Reference 17.0 Q.11 0.083 0.0075 1.0 6.06 0.83 3.00 0.3
Wetland Area 220 0.15 0.083 0.0075 1.0 6.06 108 3.00 0.4
WWTP 20.0° 0.11 0.083 0.0075 1.0 6.06 0.96 3.00 0.3
Fly Ash Pile 9.0 - 0.13 0.083 0.0075 1.0 6.06 0.47 3.00 0.2
PCB Spil) Area 26,00 0.10 0.083 0.0075 1.0 6,06 £.23 3.00 0.4
Emergency Fond 6.60 0.10 0.083 _ 0.0075 1.0 6.05 0.35 3.00 0.1
[Mercury [ Reference 0.017 0.023 0.083 00675 | 1.0 6.06 0.01 0.120 0.1
Wetland Area 0.057 0.021 0.083 0.0075 1.0 6.05 0.01 0.120 a1
WWTP - 0270 - 0.022 0.083 0.0075 1.0 6.056 0o 0.120 0.2
Fly Ash Pile 0360 ° 0.023 0.083 0.0075 1.0 6.06 0.03 0.120 02
PCB Spill Area 0.008 0.021 0,083 00075 | 10 6.06 0.01 0.120 0.1
Emergency Fond 0.18 0.021 0.083 0.007% 1.0 6.06 0.02 0.120 0.2
Nicke? Helerence 6.0 .56 0.083 0.0015 10 6.08 0.74 NA, ERR.
Wetland Arca 15.0 0.51 0.083 0.0075 | 1.0 6.06 0.94 Na ERR
WWTP 10.0 0.57 0.083 0,0073 1.0 6.06 0.74 NA ERR
Fly Ash Piie 18.0 0.45 0.083 0.0075 1.0 6.06 1.04 NA ERR
PCB Spill Area’ 15.00 0.51 0.083 0.0075 1.0 6.06 0.94 NA ERR
* | Emergency Fond 430 051 0.083 0.0075 1.0 6.06 0.45 NA ERR
[Zinc Reference . 4.0 14.00 0.083 0.0075 1.0 6.06 1151 139.00 0.1
Wetland Area 46.0 11.00 0.083 0.0075 1.0 6,06 7.62 139.00 0.1
WWTP 5680 19.0¢ 0.083 00475 1.0 6.06 3537 13900 | 03
Fly Ash Pile 220 13.00 0.083. 0.0075 1.0 6,06 7.54 139,00 0.1
PCB $Spill Area 332.00 14,00 0.083 0.0075 1.0 6.06 2213 139.0¢ 0.2
Emergency Pond 38.00 17.00 0.083 0.0075 1.0 6.06 10.28 139.00 0.1
PCBs Reference 0.008 0.0043 0.083 0.0075 1.0 6.06 0.00 0.90 6.0
Wetland Arca 0.008 0.0037 0,083 . 0.0075 1.0 6.06 0.00 - 0.90 0.0
WWTP 0.008 0.0120 0,083 0.0075 1.0 6.06 0.0 0.90 0.0
Fly Ash Pile 0,008 0.0031 0.083 0.0075 1.0 6.06 0.00 0.50 0.0
PCB Spill Area 0.266 0.2500 0.083 0.0075 1.0 6.06 0.14 0.90 0.2
Emerpency Pond 0.008 0.0200 0.083_ 0.6075 1.0 6.06 0,01 0.50 0.0
Ncm-_s

1} All concentrations in mgfkg. wet wclght
2% Worm Cancentrailons represemnt a mean value for all .uurnals coliected from an area.
3} A value of 1/2 the MDL was used 10 calculate the mean metal concentration for those compaunds not detected
4) A value of 1710 the MDL was used to calculate the mean PCB concentration for those compounds not detected
5) The PCB concentration in worms represents the total Aroclor 1254 and 1260 fourd in all animais

6} The soil concentration is based or a single soil sample collected from each area

215\ 9902 woodcock. wh2

AR300476




Table 49 (cont'd ). Hazard Quoticnt Calculations for Woodmck

Awtex Fibers Site
Front Reyal, VA
February 1999
e | Loaanon | DO LonG. | M. Lont. | INgesuon Ralt | SON TR, | RUF | Bo0y Wogm | Dot TOALL. 5183
(mg/kg} | in Warms (kg/day) Rate (1/0.165 kg) | {mp/kg/day) | {mg/kg/day)
(mg/kg) (kg/day)
[Arsenic | Relerence 330 .32 0083 00T ] 10 500 37 [ X ) T
Wetland Area 3.80 0.53 0.083 00075 1 1.0 6.06 0.44 0.33 13
WWTP 3.00 0.3% 0.083 00075 | LO 6.06 0.58 0.33 1.8
Fly Ash Pile 45.00 260 0.083 00075 | LO 6.06 3.35 0.33 10.2
PCB Spill Area 12.00 0.30 0.083 00075 | L0 6.06 0.70 033 __| 21
Emergency Pond 1.50 0.36 0.083 00075 | 1.0 6.06 025 033 0.8
nm | Relerence 0.4 018 G.083 0.6075 | 1.0 5.06 010 033 __ 3
Wetland Area 0.20 017 0.083 00075 | 1.0 6.06 0.09 0.33 0.3
WWTP 0.24 0.18 0,083 00075 { 1.0 6.06 .10 033 =t 03
Fly Ash Pile 0.21 016 0.083 0.0075 { 1.0 6.06 0.09 0.33 0.3
PCB Spill Area 075 0.17 0.083 0.0075 { 1.0 6.06 0.12 013 | 04
Emergency Pond 020 0.7 0.083, 00075 | 10 6906 0.00 633 0.3
hromiun {Reference 13.0 0.30 0.083 0.0075 1.0 6.06 0.74 27.80 0.0
Wetland Arca 13.0 0.28 0,083 0.0075 | 1.0 6,06 0.73 27.20 0.0
WWTP 12.0 0.78 0.083 0.0075 | 1.0 6.06 0.94 27.20 0.0
Fly Ash Pile 13.0 0.27 0.083 00075 | 10 6.06 0.73 27.80 0,0
PCB Spill Arca 12.00 0.28 0.083 00075 | 1.0 6.06 0.69 27.80 0.0
. |Emergency Pond 6.60 0.27 0.083 0.0075 | 1.0 6.06 0.44 27.80 0.0
KCopper  |Reference 120 2.00 0.083 0,0075 1.0 6.06 1.55 . 0.235 6.6
Wetland Arca 34.0 2.30 0.083 00075 | LD 6.06 2.70 0.235 115
WWTP 13.0 3.80 0,083 0.0075 | 1.0 6.06 2.50 0235 _{ 106
Flv Ash Pile 280 1.50 0,083 00075 | 1.0 6.06 2.03 0.235 8.6
PCB Spill Area 14.00 1.50 0.083 00075 | 10 6.06 139 0.235 59
Emergency Pond | 440 2.00 0.083, 00075 | 10 6.06 121 0.235 5.1
H'Lcsd Reference 170 0.12 0.083 0.0075 1.0 6.06 0.83 0.30 2.3
Wetland Area 220 0.23 0.033 00075 | 1.0 6.06 1.12 0.30 37
wWwTP 20.0 0,12 0.083 0.0075 | 10 6.06 0,97 0.3¢ 32
Fly Ash Pile 9.0 0.22 0.083 0.0075 | 1.0 6.06 0.52 0.30 1.7
PCB Spill Arca 26.00 0.10 0.083 00075 | 1.0 6.06 1.23 0.30 41
Emergency Pand 6.60 0.1t 0,083 0.0075 | 1.0 6.06 0.36 0.30 1.2
[Mercury  |Reference 0.7 0.025 0.083 G.0075 1.0 6.06 .05 0.012 1.1
Wetiand Area 0.057 0.023 0,083 00075 | 1.0 6.06 0.0t 0012 . - 1.2
WWTP 0270 0.025 0.083 . 0.0075 | 1.0 6.06 0.02 0012 2.1
Fly Ash Pile 0.360 0.031 0.083 00073 | 1.0 6.06 0.03 0012 _. 27
PCB Spill Arca 0.008 0.024 0.083 00075 | 1.0 6.06 0.01 0.012 1.0
Emergency Pond .18 0.021 0,083 00075 | 10 6.06 0.02 0.012 1.6
fhckel | Referemee 100 080 3083 aoeTs | 1o 06 76 NA ERR
Wetland Area 15.0 0.54 0.083 00075 | 1.0 6.06 0.95 NA ERR
WWTP 10.0 0.59 0.083 00075 | 190 6.06 075 NA ERR
Fly Ash Pile 18.0 0.55 0083 00075 | 1.0 606 109 NA ERR
PCB Squll Area 1500 0.5 0,083 00075 | 10 6.06 0.96 NA ERR
Emergency Pond 4,30 0.55 0.083 0.0075 | 1.0 6.06 047 NA ERR
7 inc Reference Q4.0 16.00 0.083 00075 [Ki] 5.06 12.32 13.90 - (K]
Wetland Arca 450 11.00 0.083. 0.0075 1.0 6.06 162 1390 _. 0.5
WWTP 568.0 20.00 0083 00075 | 1.0 6.06 35.88 13.90 2.6
Fly Ash Pile 2.0 14.00 0.083 00075 | L0 6.06 8.04 1390 77} 06
PCB Spill Arca 332,00 18.00 0083 00075 | 1.0 6.06 24.14 13.90 1.7
Emergency Pond 3800 21.00 0.083 00075 | 10 6.06 1229 1390 0.9
J°CBs Reference 0.008 D0.0058 0.083 60075 | 10 6.05 0.00 0.09 )
Wetland Atea 0.008 00038 0.083 80075 | 19 £.06 800 0.09 0.0
WWTP “ 1 0008 0.0120 0,083 0.0075 | 10 6.06 0.01 0.09 01
Flv Ash Pile 0.008 0.0034 0.083 0.0075 | 1.0 6.06 0.00 0.09 0.0
PCB Spill Area 0.266 0,2500 0.083 00075 | 1.0 6.06 0.16 0.09 1.8
Emergency Pond 0.008 0.0250 0.083 0.0075 | 1.0 6,06 0.01 0.09 0.

Notcs

\215'del 9902 woodeock wh2

11 All cancentracans i mgflv.g wet wc:gh:
1) Worm concentritions represent & maximum value for afl amrnals collected from an area
3} A value of 172 the MDL was used to calculats the mean metal concentration for those compounds not detegted
43 A value of 1710 the MDL was used to calcufate the imean PCB concentration for those compounds not detected
%) The PCB concentratioh in worms represents the 1ok Aroclor 1254 and 1260 found in all animals
&} The soil concentrauon 15 based on a single soi! sampie collected from each ares
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Tabic 49 (conr'd.). Hazard Quotient Calculations for Woodcock
* : Aviex Fibers Site
Front Royal, VA
. February 1999
MoRemea | woLanon | Son Lone. | <. | INGESaOn KaE | Son OE. | AU | DOSY W Those TOACL 30]
(mgkg) | in Worms {kg/day) Rate (1/0.165kg) | (mg/kg/day) | (mg/kgiday)
(mgfkg) - (k%dl;f)
[ATsemc | | Relerence 430 032 (0017 S V4 G W o106 037 330 01
Wetland Arca 3.80 0.53 0.083 0.0075 1.0 6,06 0.44 3.30 0.1
WWTP 3.00 0.39 0,083 0.0075 1.0 6.06 0.58 330 0.2.
Fiy Ash Pile 45.00 2.60 0.083 00075 .1 1.0 6.06 3.35 3.30. 1.0
PCB Spill Arca 12.00 0.30 0.083 0.007% 1.0 6.06 0.70 3.30 0.2
Emergency Pond 1.50 0.36 0.083 0.007% 1.0 6.06 025 330 0.1
Cadminm | Reference ¢.14 0.18 0.083 0.007% 1.0 6.06 0.10 331 0.0
Wetlznd Arca 0.20 0.17 0.083 0.0075 1.0 6.06 0.09 3.31 00
WWTP - 024 0.18 0.083 0.0075. 1.0 6.06 0.10 3.31 6.0
Fly Ash Pile 021 0.16 0.083 0.0075 1.0 6.06 0.09 3.31 0.0
PCB Spiil Area 0.75 0,17 0.083 0.0075 1.0 6.06 0.12 3.31 0.0
Emergency Pond 0.20 0.17 0.083 0.0073 1.0 6.06 0.09 3.31 0.0
Chromiun |Reference 130 ,0.30 0083 Q0075 53 6.06 0,74 17180 00
Wetland Area 13.0 0.28 0.083 0.0075 1.0 6.06 0.73 277.80 0.0
wWWwTP 12.0 0.78 0,083 0.0075 1.0 6.06 0.94 277.80 00
Fly Ash Bile 130 0.27 0.083 0.0074 10 6.06 0,73 277.80 0.0
PCE Spill Area [2.00 0.28 0.083 0.0075 1.0 6.06 0.59 27780 0.0
Emergency Pond 6.60 027 0.083 0.0075 1.0 6.06 0,44 277.80 0.0
Copper Refersnce 12.0 2.00 0,033 0.0075 1.0 6.06 1.55 2,350 a7
Wetland Arca 34.0 230 . 0.083 0.0075 1.0 6.06 270 2350 1.1
WWTP 13.0 3.80 0.083 0.007% 1.0 6.06 2.50 2,350 £l
Fiv Ash Piie 28.0 1.50 0.083 0.007% 1.0 6.06 2.03 2350 09
PCB Spill Arca 14.00 1.50 0.083 0.0075 1.0 6.06 139 2.350 0.6
Emergency Pond 4,40 2.00 0.083 0.0075 1.0 6.06 12t 2,350 05
[Cead Reference 17.0 0.12 0.083 | 0.007i 1.0 6,06 0.83 3.00 0.3
Wetland Area 220 023 0.083 0.0078 1.0 6.06 1.12 3.00 0.4
wWwWT?P 20.0 0.12 0.083 0.007% 1.0 6.06 097" 3.00 0.3
Flv Ash Pile 2.0 022 0.083 0.0079 1.0 6.06 0.52 3.00 02
PCB Spill Area 26.00 ¢.10 0.083 0.0074 1.0 6.06 1.23 3.00 0.4
Emergency Pond 6.60 | 0.11 0.083 00074 { 1.0 6.06 036 3.00 0]
iMercury | Reference . 0.017 0.025 0.083 0.0075 1.0 6.06 0.01 0.120 0.1
Wetland Area 0.057 0.023 0.083 0.0074 1.0 6.06 0.0t 0.120 .1
WWTP 0.270° 0.025 0.083 0.0075 1.0 6.06 0.02 0.120 02
Flv Ash Pile 0.360° 0.031 0.083 0.0074 1.0 6.06 0.03° 0.120 03
PCB Spill Area 0.008 0.024 0.083 0,0075. 1.0 6.06 0.1 0.120 0.1
Emergency Pond 0.18 0.021 0.083 0.0074 1.0 6.06 0.02 0.120 0.2
Nickel Reference 10.0 G.60 0.083 0.0075 1.0 6.06 0.76 NA ERR
Wetland Area 15.0 0.54 0083 0.0073 1.0 6.06 095 NA ERR
WWTP 10.0 0.59 0.083 0.0075 1.0 6.06 0.75 NA ERR
.| Fiy Ash Pile 18.0° 0.55 0.083 0.0075 1.0 6.06 1.09 NA ERR ¢
PCB Spill Area 15.00 0.55 0.083 ¢o07s | 1.0 6.06 0.96 NA ERR
Emergency Pond 4,30 0.55 0.083. 0,0074 1.0 6.06 047 NA ERR
iZinc Reference 94.0 16.00 0.083 0007 1.0 6.06 12.32 £39.00 0.1
Wetland Area 46.0 11.00 0.083 . 0.0075 10 606 7.62 £39.00 0.1
WWTP 568.0 20,00 0.083 0,0074 1.0 6.06 35.88 £39.00 03
Fly Ash Pile 220 14.00 0.083 00075 { 1.0 6.06 8.04 139.00 0.1
PCB Spill Arca 332.00 18.00 0.083 0.0075 1.0 6,06 24. 14 139.00 02
Emergency Pond 38.00 21.00 0.083 0.0075 1.0 6.06 12.29 139.00 0.1
[FCBs Reference .008 0.0058 0.083 00075 | 1.0 606 0.00 0.90 0.0
’ Wetland Area 0.008 0.0038 0.083 0.0075. 1.0 6.06 0.00 t0%0 0.0
WWTP : 0.008 00120 0.083 0.0078 Lo 6.06 0.01 0.590 0.0
Fly Ash Pile 0.008 0.0034 0.083 0.0075 1.0 6.06 0.00 0.90 0.0
PCB Spill Area 0.266 02900, 0.083- 0.007% 1.0 6.06 0.16 0.50 0.2
Emergency Pond 0.008 0.0250 0.083 00073 1.0 6.06 0.01 0,90 0.0
Notes:

1} Alf concentrations in mg/kg, wet weight
2} Worm concentrations represent a maximutm value for all anumals collected from an area
3) A vatue af 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL was used to calculate the mean PCB concentration for thase compounds not detected
5) The PCB concentration in worms represems the total Aroclor 1254 and 1260 found in all animals
6) The sotl concentration ts based on a single soil sample cotlected from cach srea
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Tabie 50. Hazard Quotient Calculations for Red-tailed Hawk

Avtex Fibers Site
Front Royal, VA
February 1999
Themical | LOCZLOR | SON CORC. | Vean LONC. | IRgesuon Raie | SOILINg. | AUT | Body Weight Those NOAEL | 0Q
(mg/kg) |inMammals | (kg/day) Rate (1/0.96kg) | (mg/ke/day) | (mgrkg/day)
. (mg/kg)
Arscmic | Relerence 33 010 040 00028 | 1.0 T03 0.03 033 0.2
Wetland Area 3.8 0.11 0.40 0.0028 | 1.0 1.04 0.06 0.33 02
WWTP 3.0 0.076 0.40 0.0028 | 1.0 104 0.04 0.33 0.1
Fly Ash Pile 450 0.19 0.40 a.002¢ | 10 1.04 0.21 033 . { 06
Cadmium |Reterence 0.14 0.1% .40 0.00Zé 1.0 1.04 008 0.33 0.2
Wetland Area 020 0.17 0.40 0.0028 | L0 1.04 0.07 0.33 0.2
WWTP 0.24 0.12 0.40 0.0028 | 1.0 1.04 0.05 0.33 0.2
Fly Ash Pile 021 0.12 0.40 0.0028 | 1.0 1.04 0.05 0.33 0.2
Chromiun | Reference 13.0 0.62 0.40 0.0028 | 1.0 1.04 0.30 77.30 0.0
Wetland Area 13.0 0.50 0.40 0.0628 1.0 1.04 0.25 27.80 0.0
WWTP 12,0 0.56 0.40 0.0028 | 10 1.04 0.27 27.80 0.0
Fly Ash Pile 13.0 0.67 0.40 ¢.0028 1 1.0 1.04 0.32 27.80 0.0
Copper | Reference 120 31 0.40 0.0028 | 1.0 1.04 132 0335 5.
Wetland Area 34.0 3.0 0.40 0.0028 | 1.0 1.04 1.35 0.235 5.7
WWTP 13.0 2.2 0.40 0.0028 | 1.0 1.04 0.95 0.235 41
Fly Ash Pile 28.0 2.8 0.40 0.0028 | 1.0 1.04 1.25 0.235 53
Lead Reference 17.0 0.59 0.40. 0.0028 1.0 1.04 (.29 0.30
Wetland Ares 220 1.60 040 0.0028 1.0 1.04 0.73 0.30
WWTP 200 0.18 0.40 0.0028 1.0 1.04 0.13 . 0.30
Fly Ash Pile 9.0 0.078 0.40 0.0028 | 1.0 1.04 0.06 0.30
WMcrcur_v Reference 0.017 0.048 0.40 0.0028 | 10 1.04 0.02 0.01 .
Werland Area 0.057 0.034 0.40 0.0028 | 1.0 1.04 0.01 0.01 1.4
WWTP 0270 - 0.020 0.40 0.0028 1.0 1.04 0.01 0.0 0.9
Fly Ash Pile 0.360 ¢.019 0.40 0.0028 1.0 1.04 0.01 0.01 0.9
Nickel Reference 10.0 0.39 0.40 0.0028 1.0 1.04 0.19 NA ERR
Wetland Area 15.0 0.40 0.40 0.0028 1.0 1.04 021 NA ERR
WWTP 10.0 0.39 0.40 0.0028 1.0 1.04 0.19 NA ERR
Fly Ash Pile 18.0 0.39 0.40 0.0028 | 1.0 1.04 0.21 NA ERR
+ |Zinc Reference W) 340 0.40 00028 | t.0 1.04 1442 13.50 T.0
: Wetland Area 460 34.0 0.40 0.0028 { 1.0 1.04 14.28 13.90 1.0
WWTP 568.0 28.0 0.40 00028 | 1.0 1.04 13.30 13.90 1.0
Fiy Ash Pile 220 7 27.0 0.40 0.0028 | 1.0 1.04 11.30 13.90 0.8
l&'PCBs |Reference 0.003 0.02 0.40 00028 | 1.0 1.04 0.01 0.90 0.0
Wetland Area 0.008 0.56 0.40 0.0028 | 1.0 1.04 0.23 0.90 0.3
WWTP 0.008 0.056 0.40 0.0028 1.0 1.04 .02 0.90 0.0
Flv Ash Pile 0.008 0.039 0.40 0.0028 1.0 1.04 0.02 0.90 0.0
Notes: . ez e R i ==

1} All concentrations in mg/kg. wet weight
2) Small mammal concentrations represent a mean value for all animals collected from an area

3) A value of 1/2 the MDL was used 1o calcuiate the mean metal concentrarion for thase compounds not detected
4} A value of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds not detected
5) The PCB concentration in small mammals represents the total Aroclar 1254 and 1260 found in il animals

6) The soil concentration is based on a single soil sample collected from each area
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Table 50 (cont'd.). Hazard Quotient Calculations for Red-tailed Hawk
Avtex Fibers Site
Front Royal, VA
. @ Febrary 1999

Chemical | Localion | SOl Conc. | wvican Lonc. | Mgeston Rate | ol g, | AUE | Body Weight 19553 LOAEL 1 AQ
(mgkg) |inMammals | (kg/day) Rate (1/0.96kg) | (mg/kg/day) | (mg/ke/day)
{mg/kg)
[Arsemic | Reference T3 D10 040 | 0008 | L0 103 0.05 330 0.0
Wetland Area 38 . 0.11 0.40 0.0028 | 1.0 1.04 0.06 3.30 0.0
WWTP 3.0 0.076 0.40 0.0028 | 10 1.04 0.04 330 0.0
Fly Ash Pile 450 0.19 0.40 0.0028 | 1.0 1.04 0.2t 330 | 01
Cadmium |Reference 0.14 0.18 .40 0.0028 1.0 j.04 0.08 3.31 0.0
Wetland Area 0.20 - 0.17 0.40 0.0028 | 1.0 1.04 0.07 3.31 0.0
WWTP 024 0.12 0.40 0.0028 | 1.0 1.04 0.05 331 0.0
Fly Ash Pile 0.21. 0.12 0.40 0.0028 | 1.0 1.04 0.05 331 0.0
Chromiun | Reference 13.0 0.62 0.40 0.0028 | L0 | 104 0.30 777.80 0.0
" | Wetland Area 13.0 0.50 040 .| 00028 | 1.0 1.04 025 277.80 0.0
WWTP : 120 . 0.56_ .. 0.40 00028 | 1.0 1.04 0.27 277.80 0.0
Fly Ash Pile 130 _ 0.67 0.40 0.0028 | 1.0 1.04 0.32 27780 | 0.0
Copper  |Reference - 12.0 3.1 0.40 1 0.002% 1.0 1.04 1.32 2.350 0.6
Wetland Area 34.0 30 0.40 0.0028 | 1.0 1.04 1.35 2350 0.6
WWTP 13.0 22 0.40 0.0028 | 1.0 1.04 0.95 2.350 0.4
Fly Ash Pile 28.0. 23 040 .| 00028 | 1.0 1.04 125 . 2.350 0.5
Cead Reference 70 059 540 00058 | 1.0 104 6329 ] 3.00 0.
Wetland Area 220 1.60 0.40 0.0028 | 1.0 1.04 0.73 3.00 0.2
WWTP 200, | . 018 040 | 00028 | 10 1.04 0.13 . 300 0.0
Fly Ash Pile 90 [ 0078 040 [ 0.0028 | 1.0 1.04 . 0.06 3.00 0.0
Mercury | Reference 0.017 0.048 0.40 0.0028 1.0 1.04 0.02 0.10 02
Wetland Area 0.057 0.034 040 .| co0028 | 10 1.04 0.01 0.10 0.1
WWTP 0.270 0.020 0.40 0.0028 | 1.0 1.04 0.01 0.10 0.1
Fly Ash Pile 0.360 0.019 0.40. 0.0028 | 1.0 1.04 0.01 0.10 01
[Nickel . |Reference 10.0 039 0.40 00028 [ 1.0 1.04 0.19 NA ERK
Wetland Area 150 . . 0.40 0.40 0.0028 | 1.0 1.04 0.21 NA ERR
WWTP 10.0 035 - 040 | 0.0028 | 1.0 1.04 019 NA ERR
Fly Ash Pile 18.0 039 0.40 0.0028 | 1.0 1.04 0.21 NA ERR,
Zinc Reference 940 33.0 040, - | 0.0028 | 1.0 1.04 144z 139.00 01
Wetland Area 46.0 34.0 040 | 00028 | 1.0 1.04 14.28 139.00 0.1
WWTP 5680 - 28.0 0.40 0.0028 | 1.0 1.04 13.30 139.00 0.1
Fly Ash Pile 220, - 27.0 0.40 0.0028 | 1.0 1.04 11.30 139.00 " | 0.1
PCBs Reference 0.008 0.02__- 0.40 00028 | 10 | 104 0.01 900 . | 0.0
Wetland Area 0.008 0.56 0.40 0.0028 | 1.0 1.04 023 9.00 0.0
WWTP 0.008 | 0056 . 0.40 0.0028 | 1.0 1.04 0.02 9.00 0.0
Fly Ash-Pile 0.008 0039 040 0.0028 | 1.0 1.04 002 . .00 0.0
Notes: . e , R S e e e

1Y All conccntranons in mg/‘kg wet welghl ) )

2} Small mammal concéentrations represent a mean value for all animals collected from an area

3} A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds not detected
5) The PCB concentration in small mammals represents the total Aroclor 1254 and 1260 found in all ammals

6) The so0il concentration is based on a smglc soil sample collected from each area
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Table 50 (cont'd.). Hazard Quotient Calculations for Red-tailed Hawk

Aviex Fibers Site N
Front Royal, VA
February 1999
Chemucal | Location | SOIL COC. ] MaX. LOnC. | INZeston Rate | Soi INg. | AUE | Body Weigh Dosc NOAEL 1300)
{mg/kg) | in Mammals (kg/day) Rate (1/0.96 kg) { (mg/kg/day) |(mp/kg/da
(mg/kg)
Arsenic | Reference 45 o013 0.40 0.0028 1] T.04 (.08 0.53 0.2
Wetland Arca 3.8 0.18 0.40 0.0028 | 10 1.04 0.09 . 0.33 0.3
WWTP ' 30 . 0.092 0.40 00028 | 1.0 1.04 0.05 0.33 0.1
Fly Ash Pile 45.0 0.31 0.40 0.0028 | 1.0 1.04 0.26 0.33 0.8
Cadmium | Reference 0.19 0.45 0.40. 0.0028 | 1.0 1.04 0.19 0.33.. 0.6
Wetland Area 020 . 0.30 040 | 00028 | 1.0 1.04 0.13 0.33 0.4
WWTP 0.24 0.14 0.40 00028 | 1.0 1.04 0.06 0.33 02
Flv Ash Pile 0.21 0.14 0.40 00028 | 1.0 1.04 0.06 0.33 0.2
Chromiun | Reference 120 . 1.10 0.40 0.0028 | 10 1.04 0.50 —27.80 0.0
Wetland Area 13.0 0.78 0.40 0.0028 | 1.0 1.04 0.36 27.80 0.0
WWTP 12.0 0.78 0.40 0.0028 { 1.0 1.04 0.36 27.80 0.0
Fly Ash Pile 13.0 0.95 0.40 00028 { 1.0 1 104 0.43 27.80 0.0 .
Copper | Reference 12.0 5.60 0.40 0.0028 | 1.0 1.04 2.36 0.235 10.1
Wetland Area 34,0 4.00 040 . | 00028 | 1.0 1.04 1.76 0.235 7.5
WWTP 13.0 3.10 0.40 0.0028 | 10 1.04 1.33 0.235 5.6
Flv Ash Pile 28.0 6.20 0.40 0.0028 | 1.0 1.04 2.66 0.235 113
Lead Refersnce 17.0 2.80 0.40 0.002% 1.0 1.04 1.21 0.30
wetland Ares 22.0 4.00 0.40 0.0028 | 1.0 1.04 1.73 0.30
WWTP 20.0 0.81 0.40 0.0028 | 1.0 1.04 0.40 0.30
Fly Ash Pile 9.0 0.092 040 | 00028 | 10 1.04 0.06 0.30 .
Mercury |Reference 0.017 0.076 0.40 0.0028 1.0 1.04 Q.03 0.01
Wetland Area 0.057 0.074 0.40 00028 | 1.0 1.04 0.03 0.01
WWTP : 0270 0.024 0.40 0.0028 | 1.0 1.04 0.01 0.01
Fly Ash Pile 0.360 _ 0.025 0.40 00028 | 10 1.04 0.01 0.01
Nickel Reference 10.0 0.76 040 0.0028 | 1.0 1.04 0.35 NA ERK
Wetland Arca 15.0 0.47 0.40 0.0028 | 1.0 1.04 0:24 NA ERR
WWTP 100 ° 0.48 0.40 0.0028 | 1.0 1.04 0.23 NA ERR
Fly Ash Pile 18.0 0.47 0.40 0.0028 | 1.0 1.04 0.25 NA, ERR
Zinc Reference 93.0 §7.0 040 0.0028 | 1.0 | Lo4 T28.15 13.90. 2.0
Wetland Asea 46.0 40.0 0.40 00028 | 10 104 1617 1390 12
WWTP 568.0 31.0 0.40 00028 | 10 1.04 14.55 13.90 10
Fly Ash Pile 22.0 34.0 0.40 00028 | 1.0 1.04 14.21 13.90 1.0
PCBs Relerence 0.008 0064 0.40 0.0028 | 10 1.04 0.03 0.90. 0.0
Wetland Area 0.008 2.000 0.40 00028 | 10 1.04 0.83 090" | 09
WWTP 0.008 0.210 0.40° 0.0028 | 10 1.04 0.0 0.90 0.1
Fly Ash Pile 0.008 0.260 0.40 0.0028 | 1.0 1.04 811 0.90 0.1

Notes: S LIEI
1) All concentrations in mg/kg, wet weight
2) Small mammal concentrations represent 2 maximum valug for all animals collected from anarea

3) A value of 1/2 the MDL. was used to calculate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL was used to caiculate the mean PCB concentration for those compounds not detected
5) The PCB cortcentration in small mammals represents the total Aroclor 1254 and 1260 found in all animals
6) The soil concentration is based on 2 single soil sample collected from each area
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Table 50 (cont'd.). Hazard Quotient Calculations for Red-tailed Hawk

) Avtex Fibers Site
Lo Front Rayal, VA
February 199G
Chemscal |~ Location doil Cone. | Max. Cong, | Ingesuon Raie | sSon ing. | AUr Boc?y Weignt Lose LUAEL Hy
(mg/kg) | in Mammats (kg/day) Rate (1096 kg) | (mg/kg/day) [{mgkg/da
| (me/kg)
Arsenic | Reifetence 45 RN .40 0.0U28 1.0 1.04 .08 350 0.0
Wetland Area 38 0.18 0.40 0.0028 1.0 1.04 0.09 . 3.30 0.0
WWTP 3.0 0.092 Q.40 0.0028 1.0 1.04 0.05 3.30 0.0
Fly Ash Pile 45.0 0.31 0.40 0.0028 1.0 1.04 0.26 3.30 0.1
Cadmium | Reference 0.14 0.45 0.40 0.0028 | 1.0 1.04 0.1% 331 0.1
Wetland Area 0.20 030 0.40 0.0028 1.0 104 0.13 331 0.0
WwWTP 024 0.14 0.40 0.0028 1.0 1.04 . 0.06 3.31 0.0
Fly Ash Pile . 02] 0.14 0.40 0.0028 1.0 1.04 0.06 . 3.31 0.0
Chromiun |Reference 13.0 1.10 0.40 0.0028 1.0 1.04 0.50 - 277.80 0.0
Wetland Area 13.0 . 078 0.40 0.0028 1.0 1.04 0.36 | 277.80 0.0
IWWTP - 12.0 0.78 0.40 . 0.0028 1.0 1.04 0.36 277.80 0.0
Fly Ash Pile 13.0 0.95 0.40 0.0028 1.0 ). 1.04 0.43 277.80 0.0
Copper  {Reference 12.0 5.60 0.40 0.0028 1.0 1.04 - 2.36 2.350 1.0
Wetland Area 340 . 4.00 0.40 0.0028 1.0 1.04 1.76 2.350 08
WWTP 13.0 5.10 0.40 0.0028 1.0 1.04 1.33 2350 0.6 )
Fly Ash Pile 28.0 620 0.40" 0.0028 1.0 1.04 2.66 2350 . 1.1
flead Reference 17.0 2.80 0.40 00028 | 1.0 1.04 1.21 3.00 04
Wetland Area 220 4,00 0.40 0.0028 1.0 1.04 1.73 3.00 0.6
WWTP 20.0 0.81. 0.40 0.0028 1.0 1.04 0.40 3.00 0.1
Fly Ash Pile 9.0 0.092 ... *0.40 0.0028 1.0 1.04 0.06 3.00 0.0
Mercury | Reference 0.017 0.076 0.40 0.0028 1.0 1.04 0.03 0.10 0.3
Wetland Area 0.057 0.074 0.40 0.0028 1.0 1.04 0.03 0.10 0.3
WWTP 0.270 0.024 0.40 0.0028 1.0 1.04 0.01 0.10 0.1
Fly Ash Pile 0.360 0.025 040 | 0.0028 1.0 1.04 0.01 0.10 0.1
INickel Reference 10.0 0.76 0.40 0.0028 1.0 1.04 035 . NA ERR
Wetiand Area’ 150 047 0.40 0.0028 1.0 1.04 024 NA ERR
WWTP 10.0 0.48 0.40 0.0028. 1.0 1.04 023 NA ERR
Fly Ash Pile 18.0 047 0.40 '0.0028. { 1.0 1.04 0.25 NA ERR
Zinc Reference 94.0 67.0_ . 0.40 0.0028 I;O 1.04 28.15 139.00 0.2
Wetland Area 460 - 400 0.40 0.0028 1.0 1.04 16.77 139.00 0.1
WWTP 568.0 31.0 0.40 0.0028 1.0 1.04 14.55 139.00 0.1
Fly Ash Pile 22.0 34.0 0.40 0.0028 1.0 1.04 14.21 139.00 0.1
. PCBs. . |Reference -1 0.008 0.064 0.40 0.0028 1.0 .04 0.03 9.00 0.0
Wetland Area 0.008 2.000 0.40 0.0028 1.0 1.04 0.83 9.00 0.1
WWTP 0.008 0.210 0.40 0.0028 1.0 . 1.04 0.09 9.00 0.0
Fly Ash Pile 0.008 0.260 . 040 0.0028 .0 1.04 0.1 9.00 0.0

WNeotes: . .o Tt L LT L T e o el : . LTIt T
1) All concentrations in mg/kg. wet weight . o

2) Small mammal concentrations represent a maximum value for all animais collected from an area

3 A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected

43 A value of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds not detected

35) The PCB cancentration in small mammals represents the total Aroclar 1254 and 1260 found in all animals

~ 6} The soil concentration is based on a single soil sample collected from each area
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Table 51. Hazard Quotient Calculations for Red Fox
Avtex Fibers Site -~
Front Royal, VA
February 1959
Chemical Location SO1l CONC. | Mean Long. gesiion Rate | soiling. | AULF | Body Weight Liose NUARL .HQ
(mg/kg) |in Mammals;  (kg/day) Rate (12.7kg) | (mg/kg/day) | (mg/kg/day)
(mgikg) :
ATSENIC Reterence 4.3 (1R {[1 0.432 IX13 P ] 057 0.04 015 . 0.2
Wetland Area kR4 0.11 0.432 0.012 1.0 0.37 0.03° 0.15 0.2
WWTP 30 . 0.076 0.432 0.012 1.0 0.37 0.03 0.15 0.2
Fly Ash Pile 45.0 . 0.19 0.432 0.012 1.0 0.37 0.23 0.15 1.5
(Cadmium |Reference 0.14 018 0432 0.012 1.0 0.37 o3 0.75 0.0
Wetland Area 0.20 0.17 0.432 0.012 1.0 0.37 003 . 0.75 0.0
WWTP 024 0.12 0432 0.012 1.0 0.37 0.02 075 .00
Fiy Ash Pile 021 0.12 0.432 0.012 1.0 0.37. 0.02 0.75 0.0
Chromiun |Reference 13.0 0.62 0.432 0012 1.0 0.37 0.16 0.17 0.9
Wetland Area 13.0 0.50 0.432 0.012 1.0 0.37 0.14 0.17 03
WWTP 120 . 0.56 0.432 0.012 1.0 0.37 0.14 0.17 0.8
Fly Ash Pile i3.0 . 0.67 0.432 0.012 1.0 0.37 0.16 0.17 1.0
iCopper  [Reference 12.0 31 0.432 0012 10 - 037 0.55 1.00 0.5
Wetland Area 34.0 3.0 0.432 0.012 1.0 0.37 0.63 1.00 ~ 7| 0.6
WWTP 13.0 . 22 0.432 0.012 1.0 0.37 0.41 1.00. 0.4
Fly Ash Pile 28.0 2.8 0.432 0.012 1.0 0.37 0.57 1.00 0.6
Lead Reference 17.0 0.59 0432 0.012 1.0 0.37 0.17 015 1.1
Wetland Area 220 1.60 0.432 0.012 1.0 0.37 0.35 0.15 24
WWTP 20.0 0.18 0432 0.012 10 0.37 0.12 0.15 0.3
Fly Ash Pile 9.0 . 0.078 0.432. 0.012 1.0 0.37 0.05 0.15
Mercury Reference 0.017 0.048 0.432 0.012 1.0 0.37 0.01 001
Wetland Area 0.057 0.034 0.432 0.012 1.0 0.37 0.01 0.0t
WWTP 0.270 0.020 0.432 0.012 1.0 0.37 0.00 0.01
Fly Ash Pile 0.360 0.019 0.432 0.012 1.0 0.37 0.00 0.01
Nickel Reference 10.0 0.3 0.432 0.012 1.0 037 0.11 62.50 0.0
: Wetland Area 150 . 0.40 0.432 0.012 1.0 0.37 0.13 6250 _ | 0.0
WWTP 0.0 . 0.39 0432 0.012 1.0 0.37 0.1 6250 .| 00
Fly Ash Pile 180 _ 0.39 0.432 0.012 1.0 037 0.14 62.50 0.0
Zine Reference 94.0 340 0.432 0.012 1.0 0.37 5.85 25.00 .} 0.2
Wetland Area 46.0 34.0 0432 0.012 1.0 0.37- 5.64 25.00 . 0.2
WWTP 568.0 28.0 0.432 0.012 1.0 0.37 7.00 2500 0.3
Fly Ash Pile 220 . 27.0 0.432 0.012 1.0 0.37 441 25.00 02
PCBs Reference 0.00 Q.02 0.432 0.01';2 1.0 0,37 0.00 0.10 0.0
Wetland Area 0.008 0.56 0.432 0.012 1.0 0.37 . 0.09 0.10 0.9
WWTP 0.008 0.056 0.432 0.012 1.0 0.37 0.01 0.10 0.1
Flv Ash Pile 0.008 0.039 0.432 0.012 1.0 0.37 0.01 0.10 0.1
Notes: -
11 All concentrations in mg/kg. wet weight
2) Small mammaj concentrations represent a mean value for all animals collected from an area
3% A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected
41 A value of 1710 the MDL was used to caiculate the mean PCB concentration for those compounds not detected
5) The PCB concentration in small mammals represents the total Aroclor 1254 and 1260 found in all animals
6 The soil concentration is based on a single soil sample coltected from cach area
r
21 5\deMr 9902\ fox. wb2 - -
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Table 51 (cont'd.). Hazard Quotient Calculations for Red Fox

Avtex Fibers Site
Front Royal, VA
February 1999
emca | LOCANON | D011 CONC, | wean Long. ln—-‘gésnonRa:e ooI Ing, | AU | Body Weight Trose COAED | Hy
(mg/kg) | in Mammals (kg/day) Rate (12.7kg) | (mghkg/day) | (mg/kg/day)
| (mglkg) ’
Arsenic | Refercrice T3 0.10 0452 OUTZ | 10 03T 0.04 .50 0.0
Wetland Area 38 0.1t 0.432 0.012 1.0 0.37 0.03 1.50 0.0
WWTP - 3.0 7 0.076 0.432 0.012 1.0 037 0.03 1.50 0.0
Fly Ash Pile 45.0 0.15 0432 _ | 0.012 1.0 0.37 0.23 1.50 0.2
Cadmium | Reference 0.14 0.18 0.432 0.012 10 037 0.03 7.50 0.0
Wetland Area 020 0.17 0.432 0.012 1.0 0.37 0.03 7.50 0.0
WWTP ' 0.24 0.12 0.432 0.012 1.0 0.37 0.02 . 7.50 0.0
Fly Ash Pile 0.21 0.12 0.432 0.2 1.0 0.37 0.02 7.50. 0.0
Chromiun | Reference 13.0... 0.62 0432 0.012 1.0 0.37 0.16 1.70 0.1
Wetland Area 13.0 .. 0.50 - 0.432 0.012 1.0 0.37 0.14 1.70 0.1
WWTP 120 046 _ . 0.432 0.012 1.0 0.37 0.14 1.70 0.1
Fiv Ash Pile 13.0 0.67 0.432 0.012 1.0 0.37 0.16 1.70 0.1
Copper | Reference 12.0 3.1 0.432. 0.012 1.0 037 035 10.00 0.1
Wetland Area 34.0 3.0 0.432 0.012 1.0 037 0.63 10.00 0.1
WWTP 13.0 2.2 0.432 0.012 1.0 0.37 0.41 10.00 0.0
Fiy Ash Pile . 28.0 . 28 . 0.432 0.012 1.0 0.37 0.57 10.00 0.1
Tead Reference 770 055 | 0432 | 0012 | 10 037 017 150 0.1
Wetland Area 20 . 1.60 0.432 0.012 1.0 0.37 0.35 1.50 0.2
WWTP 200 0.18 0.432. 0.012 1.0 037 0.12 1.50 0.1
Fly Ash Pile 9.0 0.078 0.432 0.012 1.0 0.37 0.05 1.50 0.0
Mercury | Reference 0.017 T 0.048 0.432 D.012 1.0 0.37 0.01 0.10 0.1
Wetland Area 0.057. 0.034 0.432 0.012 1.0 0.37 0.01 0.10 0.1
WWTP 0.270 0.020 - 0.432 0.012 10 0.37 0.00 0.10 0.0
Fly Ash Pile 0.360 0.019 0.432 0.012 1.0 037 0.00 0.10 0.0
[Nickel  |Reference 10.0 0.39 0.432 o012 1.0 0.37 0.11 625.00 0.0
" Wetland Area 15.0 0.40 0.432 0.012 1.0 037 0.13 625.00 0.0°
WWTP 100. .. 0.39 0.432 0.012 1.0 0.37 0.11 625.00 0.0
Fly Ash Piie 18.0 0.39 0.432 0.012 1.0 037 0.14 625.00 0.0
Zinc Reference 54.0 34.0 0432 0.012 1.0 0.37 5.85 250.00 0.0
: Wetland Area 46.0 34.0 0432 0.012 1.0 0.37 5.64 25000 | 00
JWWTP 568.0 280 0432 0012 1.0 037 - 7.00 250.00 0.0
Fiv Ash Piie © 0.0 27.0 0432 0.012 1.0 0.37 4.41 250.00 0.0
[PCBs Reference 0.008 0.02 0432 0012 1.0 0.37 0.00 0.13 0.0
Wetland Area 0.008 0.56 0.432 0.012 1.0 0.37 0.09 0.13 0.7
WWTP 0.008 0.056 . 0.432 0.012 1.0 0.37 0.01 0.13 0.1
Fly Ash Pile 0.008. 0.039. 0.432 0.012 1.0 0.37 0.01 0.13 0.0
Notes:

13 All concentrations in mg/kg, wet weight

2) Small mammal concentrations represent a mean value for all animals collecu:d from an area

3).A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected
4 A value of 1/10 the MDL was used to calculate the mean PCB concentration for those compounds not detected

-5y The PCB concentration in small mammals represents the total Aroclor 1254 and 1260 found in ali animals

&) The soil concentration is based on a single soil sampte col_ilccted from each area

" \215\del\fr\9902\fox. wb2
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Table 51 (cont'd.). Hazard Quotient Calculations for Red Fox

Aviex Fibers Site
Front Royal, VA
February 1999
Chemical Locanon o1l Lone. | ML, CONC. Ingcsnon Paic | o1l !ng. Alsk Boa'y Wweight Dose NOAEL
(mg/kg) |inMammals| (kg/day) Rate (127 kg) |-(mgkg/day) | (mg/kg/day)
(mp/kg) '
Arsenic | Relerence 43 INER 0.432 0012 T (i 0.04 0.13 3
Wetland Area 3.8 0.18 0.432 0.012 1.0 0.37 . 0.05 0.15 0.3
WWTP 0 0.092 0432 0.012 1.0 0.37 003 0.15 0.2
Fly Ash Pile 450 0.31 0.432 0.012 1.0 0.37 . 025 . 0.15 1.7
(Cadmium |Reference 0.14 0.45 0.432 0.012 1.0 0.37 0.07 0.75 0.1
Wetland Area 020 030 , 0.432 0.012 1.0 0.37 0.05 075 0.1
. | WWTP 0.24 0.14 0.432 0.012 1.0 0.37 0.02 . 075 . 00
Fly Ash Pile 0.21 0.14 0.432 0.012 1.0 0.37 0.02 075 "] 00
(Chromiun | Reference 13.0 1.10 0.432 0.012 1.0 "0.37 0.23 0.17 1.4
Wetland Area 13.0 0.78 0.432 0.012 1.0 0.37 0.18 0.17 1.1
WWTP 12.0 0.78 0.432 0.012 1.0 0.37 0.18 0.17 1.0
Fly Ash Pile 13.0 0.95 0.432 0.012 1.0 0.37 0.21 017 1.2
Copper Reference 12.0 5.60 0432 "} 0012 10 0.37 0.95 1.90 039,
Wetland Area 340 4.00 0432 0.012 1.0 0.37 0.79 .00 0.8
WWTP 130 3.10 0.432 0.012 1.0 0.37 0.55 100 " [ 06
Fly Ash Pile 280 __ 620 0.432 0012 | 1.0 0.37 1.12 1.00 1.1
Lead Reference 17.0 2.80 0.432 0.012 i.0 0.37 0.52 0.15
Wetland Area 220 . 4.00 0.432. 0.012 1.0 0.37 0.74 0.15
wWWTP 200 _ 0.81 0.432 0.012 Lo 0.37 0.22 0.15
Fly Ash Pile 9.0 0.092 0.432 0.012 Lo 0.37 0.05 0.15
Mercury |Reference 0.017 0.076 0.432 0.012 1.0 0.37 0.01 0.01
Wetland Aren 0.057 0.074 0.432 0.012 1.0 0.37 0.01 0.01
WWTP 0.270 0.024 0432 0012 | 1.0 0.37 0.01 0.01
Flv Ash Pile 0360 0.025 0.432 0.012 1.0 0.37 0.01 0.01
jNickel Reference 10.0 0.76 0.432 0.012 1.0 0.37 0.7 62.50 0.0
Wetland Aren 15.0 0.47 0432 . 0.012 1.0 037 __ - 0.14 62.50 0.0
WWTP 10,0 7 0.48 0.432 0.012 1.0 0.37 0.12 62.50 _ .| 0.0
Fly Ash Pile | 18.0 047 . 0.432 0.012 1.0 0.37 0.16 62.50 0.0
Zinc Reference 940 . 67.0 0.432 0.012 [Ki] 0.37 11.13 2500 .| 04
Wetland Area 46.0 400 0.432 0.012 1.0 0.37. 6.60 25.00 0.3
WWTP 568.0 31.0 0432 | 0.012 1.0 0.37 748 2500 .{03
Fly Ash Pile 20 ° 34.0 0.432 0.012 1.0 0.37 5.53 25.00 0.2
[PCBs Reference 0.008 0.064 0.432 0.012 1.0 |- 037 0.G1 0w 10l
Wetland Area 0.003 2.000 0.432 0.012 1.0 0.37 0.32 - 010 |32
WWTP 0.008 0.210 ‘ 0.432 0.012 1.0 0.37 0.03 0.10 0.3
Fiv Ash Pile 0.008 0.260 0.432 0.012 1.0 0.37 0.04 0.10 0.4

Notes: . -t T

13 All concentrations in mg/kg, wet weight

2} Small memmal cancentrations tepresent 2 max. value based on all animals coflected from an area .

3} A value of 1/2 the MDL was used to calculate the mean metal concentration for those compounds not detected
4) A value of 1710 the MDL was used to calcnlare the mean PCB concentration for those compaounds not detected
5) The PCB coneentration in small mammals represents the total Aroclor 1254 and 1260 found in all animals

6) The soil concentration is based on a single soil sample collected from each area

\21 \de o902\ fox. wh2 ’ ) : . Lo e
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Table 51 (conr'd.). Hazard Quotient Calculations for Red Fox

Notes: -~ - Tt T T
1} All concentrations in mg/kg, wet we:ght
2) Small mammai concentrations represent a max. vaiue based on all animals collected from an arca

3) A value of 1/2 the MDL was used to caleufate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL wes used to calculate the mean PCB concentration for those compounds not detected
5) The PCB conceritration in small mammals represents the total Aroclor 1254 and 1260 found in alt amma]s

6} The soil concentration is based on a smgle soil sample u:otlcctcd from each area

\215\deNfr\9902\fox.wb2 ol e

Aviex Fibers Site
Front Roval, VA
February 1999
. emicd | Locanon SOIl LONC. | Max. Conc, | Inge o SOl Ing. | AUT | Body Wergnt Dose LOAEL | NQ
(mgkg) |inMammals| (kgiday) | Rate (127kg) | (mgrkgiday) | (me/kg/day)
(mgrkg)
rsenic | Keference 4.3 0.15 0432 0.0E2 1.0 0.37 - 0.04 .30 0.0
Wetland Area 3.8 0.18 0432 0.012 1.0 0.37 0.05 1.50 0.0
WWTP 3.0 . 0.092 0.432 0.012 1.0 0.37 0.03 1.50. 0.0
Fly Ash Pile 45.0 0.31 0.432 0.012 1.0 0.37 0.25 1.50 0.2
Cadmium |Reference Q.14 0.45 0.432 4012 1.0 0.37 0.07 7.50 0.0
Wetland Area 0.20 . 030 . 0.432 0.012 1.0 0.37 0.05 7.50 0.0
WWTP 0.24 0.14 0.432 0.012 1.0 0.37 0.02 7.50 0.0
Fly Ash Pile 0.21 0.14 0.432 - 0.012 1.0 037 0.02 7.50 0.0
Chromiun |Reference 13.0 1.10 0.432 0.012 1.0 0.37 0.23 1.70 0.1
Wetland Area 13.0 ... 0.78 0.432 0.012 1.0 037 0.18 1.70 0.1
WWTE 120 . 0.78 ‘0.432 0.012 1.0 0.37 0.18 1.70 0.1
Fly Ash Pile 13.0 0.95 0.432 0.012 1.0 037 0.21 1.70 0.1
Copper  {Reference 12.0 5.60 0.432 0.012 1.0 0.37 0.95 10.00 0.1
Wetland Area 34.0 4.00 0.432 0.012 1.0 0.37 0.79 10.00 . | 01
WWTP 13.0 3.10 0.432 0.012 1.0 0.37 0.55 10.00 -} 0.1
Fly Ash Pile 28.0 6.20 0.432 0.012 1.0 -0.37 112 10.00 0.1
Tead Reference 17.0 2.80 0.432 0.012 1.0 0.37 0.52 1.50 0.3
Wetland Area 22.0 4.00 0.432 0.012 1.0 0.37 0.74 1.50 0.5
WWTP 20.0 0.81 0.432 . 0.012 1.0 0.37 022 1.50 0.1
Fly Ash Pile 9.0 0.092. 0.432 0.012 1.0 037. 0.05 1.50 0.0
. Mercury _|Reference 0.017 0.076 0.432 0.0i2 | 1.0 0.37 0.01 0.10 0.1
, Wetland Area 0.057 . 0.074 0.432 0.012 1.0 0.37 0.01 0.10 0.1
WWTE 0.270 0024 0.432 4.012 10 0.37 0.01 010 4.1
Fly Ash Pile 0.360 0.025 0.432 0.012 1.0 - 0.37 0.01 0.10 0.1
I;Jickel Reference 10.6. 0.76 0.432 0.012 1.0 0.37 017 625.00 0.0
Wetland Area 150 .| . 047 0.432 0.012 1.0 0.37 0.14 625.00 0.0
WWTP 10.0 0.48 0.432. 0.012 1.0 0.37 Q.12 625.00 0.0
Fly Ash Pile 18.0 0.47 0432 0.012 1.0 0.37 0.16 625.00. | 0.0
i7.inc Reference 940 87.0 .. 0.432 0.012 [0 0.37 11,13 . 250.00 b.O
Wetland Area 46.0 . 40.0 0.432 0.012 1.0 0.37 6.60 250.00 0.0
WWTP 568.0 31.0 0.432 0.012 1.0 0.37 7.48 250.00 0.0
Fly Ash Pile 2.0 340 0.432 0.012 1.0 0.37 5.53 250.00 0.0
}PCBS Reference 0.008 0.064 0.432 0.0]2 1.0 0.37 0.01 0.13 1
Wetland Area 0.008 2.000 0.432 0012 | 1.0 0.37 032 0.13 25
WWTF | 0.008 0.210 0.432 0.012 1.0 0.37. 0.03 0.13 03
Fly Ash Pile 0.008 0.260.° 0.432 0 0 12 1.0 0.37 0.04 0.13 0.3
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Table 52, Haxard Quotient Calculstions for Mink

Aviex Fibers Site
Front Royal, VA
February 199¢
Chemical Toeanon Ded. Conc. [ WHET Lonc. | Mean Lonc. | IABEson [ate | Sed WE. | was g | ALT | Body W | Dore NOALL
(mgkp | (mgl) in Fish (kg/day) Rae Rate (10.52kg) | (me/kgiday) | (maegicay)
{mgke) (kg/day) | (L/day}
ATSETC Belerence No. 2 0. TO0T1 X% 0.11d 00002 q037 e 190 001 RES o1
Outfall 001 (BMI-1) 330 0.0011 0.086 o114 0.0002 0.057 1.0 1.90 0.02 0.15 el
Qurfall 002 (BMI-2) 1.80 0.0011 0078 0.114 0.0002 0.057 1.0 150 0.02 0.15 0.1
Qutfall 004 (BMI-4) 2.80 0.0011 0078 0.114 0.0002 0,057 1.0 150 0.02 0.15 0.1
Downstream (BMI-S) 054 0000 0.070 0.4 0.0002 0.057 10 1.90 0.02 0.15 .1
TCadmmm Helerence No. 2 0.1 000138 0.09 0.154 0.0002 0.057 0 1.90 002 675 0.0
Ourfall 0601 (BMI-1) 0.3 0.0015 o012 0.114 0.0002 0.057 1.0 1.80 0.03 0.75 0.0
Outfall 002 (BMI-2) 0.17 0.0015 o.12 Tl 0.0002 0.057 1.0 1.90 0.03 0.75 00 -
Quxfal} 004 [AMI-4) 0.12 0.0015 ¢.12 - 0.i14 0.0002 0,057 ) 1.90 0.03 0.75 0.0
Dovnstream (BMI-6) 0.16 0.0000 a.12 0.114 0.0002 0.057 1.0 1.90 0.03 0.75 00
Chrommum | Reference No. 2 13.00 0.0023 039 G114 0.0002 0.057 0 1.90 X 0.17 03
Qutfall 001 (BMI-1) 830 0.0025 0as 0.114 0.0001 0,057 1.0 150 0.08 0.17 0s
Outfal 002 (BMI-2) 790 0.0025 0.3 0.114 0.0002 0.057 1.0 1.90 0,08 0.17 0.5
Outfall D04 (BMI-4} 11.50 0.0025 0.36 0.114 0.0002 0057 1.0 1.90 0.08 0.17 0.5
Downsream (BMI-5) 650 0.0000 034 0.114 0.0002 0.057 1.0 1.90 0.08 017 0.5
Copper Reference No, 2 1230 0.0025 045 0.114 0.0002 | 0.057 1.0 1.90 0.16¢ 1.00 0.1
Outfali 001 (BMI-1) 5.50. 0.0025 1.10 0.114 0.0002 0.057 1.0 1.90 0.24 1.00 02
Qutfal] 002 (BMI-2) £.80 0,0025 . 0.73 0.114 0.0002 ¢.057 1.0 1.90 0.16 1.00 0.2
Qurfall D04 (BMI-4) 4.50 0.0025 075 0.114 0.0002 0.057 1.0 190 0.16 1.00 02"
Downstream (BMI-4) 3,00 0.0000 0.31 0.114 0.0002 0.057 1.0 190 0.13 1.00 0.2
Lexd Relerence No. £ 1230 0.0811 0.07 0114 0.0002 0057 (3] .90 0.0z 0.15 BT
Qutfall 001 (BMI-1) 12.00 0.0011 0.078 0.114 00002 | 0057 1.0 190 0.02 0.15 0.1
Outfaif 002 (BMI-2) 7.30 0.0011 0.078 0.114 0.0002 0.057 1.0 1.90 0.02 0,15 01"
Outfait 004 (BMI-4) 4.50 0.0011 0.10 0.114 0.0002 0.057 1.0 190 0.02 0.15 0z’
Downszeam (BMI-6) 530 0.0000 0.07 0.114 0.0002 0.057 1.0 1,90 0.02 0.15 0.1
[Mercury Reference No, 2 045 0.0001 619 0114 0.0002 0.057 1.0 1.50 0.04 0027
Qutfall 001 (BMI-1) 0.14 0.0001 021 0.114 0.0002 0.057 1.0 1,90 0.05 0.027
Outfall 002 (BMI.2) .12 0.0001 022 0114 0.0002 0.057. | 10 1.90 0.05 0027
Quifall 004 {BMI-4) 0,032 0.0001 0.19 o114 0.0002 0.057 1.0 1.90 0.04 0.027 .
Downstream {BMI-5) 0058 .| 0.0000 019 0.114 0.0002 0.057 1.0 190 0,04 0.027 1.5
Micke! Reference No. 2 540 0.0050 Y] 0.114 0.0002 0.057 10 T.50 6.07 6Z.50 5.0
Cutfall 601 (AMI-1) 450 0.0050 0.38 0,114 0.0002 0.057 1.0 1.5¢ 0.08 62.50 0.0
Qutfalt 002 (BMI-2) 4.50 0.0050 0.38 0.114 ©.0002 0.057 1.0 1.50 0.08 62.50 0.0
Outfall 004 (BMI-4) 420 0.0050 a3 0.114 0.0002 0.057 to 1.90 0.09 62.50 0.0
Downstream (BMT-4) 3.60 0.0000 0.36 0.114 0.0002 0.057 1.0 1.90 0.08 62.50 0.0
Tint ™| Reference Mo, 2 Fry) 00025 15.00 T.114 0.0002 0.057 (K3 1.90 413 7500 02
Qutfall 001 (BMI-1} 33.00 0.0025 19.00 0.114 0.0002 0.057 10 190 413 2500 02
Outfal] 002 (BMI-2} 30.00 0.0025 1%.00 0114 0.0092 0.057 1.0 190 | 413 25.00 02"
Outfall D4 (BNII-4} 29.00 0.0025 20.00 o114 0.0002 0057 | 10 1.90 4,34 25.00 0.2
Downstream (BMI-G) | 25.00 0.0000 21.00 0114 0.0002 0.057 1o 150 4.56 25.00 .02
§PCHs (Toal) |Reference No. 2 0.0083 0.00003 0.076 0114 .0002 0057 T 1.90 Y] .10 0.2
Outfal] 001 (BMI-I} 0.0032 0.00003 0.085 0.114 0.0002 0.057 1.0 1.50 0.02 o.10 0.2
Outfall 002 (BMT-2) 0,0083 ©.00003 021 0.114 0.0002 0.057 1.0 1.50 0.0% 0.10 0.5
Outfall 004 (BMIL) 0.0084 0.00003 049 0114 0.0002 0.057 10 199 a1t 010 1
Downsteam (BMI-6) | 0.0082 0.00000 2.50 0.114 0.000% 0.057 1.0 1.90 0.54 0,10 54
Notes. R ! .

1) All concentrations tn mp/ky, wet weight

2} Tissue concentrations repredsia a Tean value for all fish or clams eollected from an area

3) A value of 172 the MDL was used to calculate the mean metal concentration for those compounds not detected
4) A value of 1/10 the MDL was used 1o talculate the mean PCB concentratian for those compounds not detected
%} The PCE concentration 1n tissue represents the tofal Aroclor 1254 and 1260 found in the fish I

4} The seduncnt concentration 15 based on @ single sediment sample

7} Model assumes 4 deet of 100% fish

\21 S\eMRe902\mink wh2
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Table 52 (cont'd.). Hazard Quotient Caleulations for Mink

Avtex Fibers Site
Front Royal, VA
- February 1999
Th I Tocanon Ned. LOnC. | WHIET Cone, || MICAn Lone, | Imgesnon Rait | oed. g, | Waier g T AUE | Dol W Do TOREL |G
(mghe) | (mgL) inFish | (kg/day) Rate Rate (10.52kg) | imekg/day) | (mukgiday)
1 (maks) (kg/day) | (Lsday}

Arsenic Reference No. 2 2,10 0.0011 ¢.062 0.134 4.0007 0.057 1.0 1.90 0.01 1.50 0.0
Cutfall 001 (BMI-1) 330 0.0011 0.086 0.114 0.0002 0.057 1.0 1.90 0.02 1.50 0.0
Qutfall 002 (BMI-2) 1.80 0.0011 0.078 0.114 0.0002 0.057 1.0 1.90 0.02 1.50 0.0
Cutfall 604 (BMI-4) 2.80 0060117 0,078 0.114 0.0002 0.057 1.0 1.90 0.02 1.50 . 0.0
Downsmeam (BMI-6) 0.94 0.0000 0.070 0.i14 0.0002 0.057 10 1.90 0.02. 1.50 ]
(Cadmium Reference No. 2. . 0.11 0.0015 0.09 0.114 0.0002 0.057 10 1.90 0.02. 7.5¢ (X
Quefalt 001 {(BMI-1) 0.18 0.0015 0.12 0.114 .0002 0.057 10 1.90 0.03 7.5¢ a0
Qutfalt 002 (BM1-2) 017 0.6015 0.2 ali4 | 00002 0.057 10 190 0.03 .50 .0
Qutfall 004 (BM14) 0.12 0.0015 .. 0,12 0.114 0.0002 0.057 1.0 1.9¢ 0.03 7.50 a0
Downstream (BMI-6) 0,16 0.0000 0.12 0.114 0.0042 0.057 10 1.9¢ 0.03 7.50 Q.0
Chromium . | Reference No. 2 13.00 0.0025 03% 0154 0.0602 0.057 1.0 1.90 009 1.70 [N}
Qurfal] €01 (BMI-1) £30 0.0025 0.35 0.114 0.0002 0,057 1.0 1.90 0.08 1.70 0.0
Ourfall 002 (BMI-2) 7.9¢ 0.0025 035 0.114 0.0002 0.057 10 1.90 0.08 1.70 0.0
Qutfall 004 (BMI-4) 11.50 00025 0.36 0.114 0.0002 0.057 - 1.0 1.90 0.08 1.70 0.0
Downstream (BMI-6) 6.90 0.0000 0.34 0.114 0.0002 0.057 ° 1.0 1.90 0.08 1.70 0.0
Copper Referzhce No. 2 12.3¢ 0.6025 - 0.45 0.114 0.0002 0.057 1.0 1.90 0.10 10.00 (K3
Qutfall 001 (BMi-1) 5.50 0.6025 1.10 0114 0.0002 0.057 10 £.90 0.24 10.00 0.0
Ouwfall 002 (BMI-2) 4.80 0.0025 . 073 -~ 0.114 0.0002 0.057 1.0 1.90 0.16 10.00 0.0
Outfail 004 (BMI-4) 4.50 00025 . .75 0.114 0.0002 0,057 10 190 D.16 10060 . 00
Downsweam (BMI-6) 3.00 0.0000 0.81 0.114 0.0002 0.057 10 1.0 0.18 10.60 0.0
Lead Reference No. 2 1230 0.0011 0,07, 0.114 0.0002 0.057 10 1.9¢ 0.02 1.50 0.0
Outfall 001 (BMI-1} 12.00 0.0011 0.078 0.114 0.0002 0.057 10 190 0.02 .50 0.0
Curfall 002 (BMI-2) 7.30. 0.0011 0.078 0.114 0.0002 0.057 1.0 150 0.02 1.50 0.0
Ouifall 004 (BMI-4) 4.50 0.6011 0.10 0.114 0.0002 0.057 1.0 1.9¢ 0.02 1.50 0.0
Downstream {BMI-6} 5.30 0.0000 0.07 0.114 0.0002 0.057 10 150 0.02 1.50 0.0
Mercury Refersnce MNo. 2 0.49 0.0001 0.19 0.134 6.0007 0057 1.0 .90 0.04 0.270 0.2
Outfall 001 {EMI-1) 0.14 0.0001 Q.21 0.114 0.0002 0.057 1.0 1.90 0.05 0.270 0.2
QOutfall 002 (BMI-2) 0.12 0.0001 0.22 0114 0.0002 0.057 1.0 1.90 0.05 0.270 02
Qutfall 004 (BMi4) 0.032 0.0001 0.19 0114 ¢.0002 0.057 1.0 1.90 . 0.04 0.270 0.2
Downstream (BMI1-6) 0.05 0.0000 0.19 0.114 (.0002 0.057 1.0 190 0.04 0.270 0.2
MNickel Reference No, 2 3.40 0.0050 0.3] .11 0.0002 0,057 LG 1.90 0.07 62500, | 0.0
Quifall 001 (BMI-1} 4.90 0.0050 0.38 0114 (0.0002 0.037 1o 1.90. 0.08 625.00 0.0
Outfall 002 (BMI-2) 4,50 - (.0050 0.38 0.114 0.0002 0,057 1.0 1.5¢ 0.08 625,00 0.0
Outfal] 004 (BMi<) 420 |- 0.0050 0.39 0.114 0.0002 0.057 10" 1.50 0.0% 625.00 0.0
Downstream (BMI-6) 3.60 0.0000 0.36 0.114 0.0002 0.057 1.0 1.90 0.08 625.00 Q0.0
Zine - - Reterence No. 2 44.00 00625 19.00. . D.114 0.0002 0.057 10 1.90 4,13 250.00 0.0
QOutfal] ©01 (BMIL-1) 33.00 . 0.0025 19.00. 0.114 0.0002 0.057 1.0 1.5¢ 413 250.00 0.0
Outfalt 002 (BMI-2) 30.00 0.0025 19.00 0.114 0.0002 0,057 10 1.9 4.13 250.00 0.0
Qutfall 004 {(BMI-4) 29.00 00025 . 20.00 0.114 0.0002 0.057 10 1.90 4.34 250.00 0.0
Downsiream (BMI-6) 25.00 0.0000 2100 LARE] 0.0002 0.057 10 150 4.56 250,00 0.0
PCBs { Total)} Reference No. 2 0.0083 000003 . 0.07¢ O.il4 0.0002 6.057 10 1.50 0.02 0.13 0.1
Qutfall 001 (BMI-1) 0.0082 0.00003 0.089 0.114 0.0002 0.057 1.0 150 0.02 0.13 0.1
Qutfall 002 (BMI-2) 0.0083 0.00003 o 0114 0.0002 - 0.057 1.0 1.90 0,05 013 0.3
Ouitfall 004 (BMI4) 0.0084 0,00003 - 0.49 0.E14 0.0002 0.057 10 1.90 0.1 0.13 08
Downsiream {(BMI-6) 0.0082 0.00000 2.50 0.114 (.0002 0.057 1.0 1.90 0.54 0.13 4.2

MNotes . e P — —
1) Ali concentrations 1n mg/kp, wet weight

23 Tisswe conceniratiohs represent 2 mean value Tor all fish or clams collected from an area

3) A value of 1.2 the MDL was used to calculae the mean metal concentration for those compounds net detected

4) A value of 1/10 the MDL was used.to caiculaie the mean PCB concentration for those compounds not detected

$) The PCB concentration In tissue represents the total Aroclor 1254 and 1260 found in the fish
4) The sediment concentration 15 based on a single sediment sample
Ty Model assumes a diet of 100% fish ’

21 S\def\m 9902\ mink. whb2
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Table 52 {cont'd). Hazserd Quotient Caleulstions for Mink

Avtex Fibers Site
Front Roval, VA
February 1999 . -
Chemmical ~Tocaaon S0, Loac. |Waler Lank. | MAX. LOT. | IBcsnod Rale | Sed. I0g. | Waldr g, | ALE | 0%y Weight Tose NUAEL
(mgkg) | (mgl) in Fisk (kg/day) Rate Rate (1052kg) | (mpkg/day) | (mgkgldsy)
{mg/kg) (kg/day) | (L/day)
[Arsenic  fReterence No. 2 N 0.0H1 0076 [A3C] U000 0.057 1.0 1.90 0,02 u.ls al
Qutfall 001 (BMI-1) 330 0.0011 0.150 0.F14 0.0002 0.057 10 190 0.03 0.15 02
Outhall 002 (BMI-2) 1.80 00011 0.100 0.l14 0.0002 0.057 1.0 1.90 0.02 0.15 0.1
Outfall 004 (BMI4) 2.80 00011 0.094 0.114 0.0002 0.057 10 190 0,02 0.15 0.1
Downstrezm (BMI-6) 094 0.0000 0.100 0.114 0.0002 0.057 10 190 002 |  .ois 0.1
Cadmium |Reference No. 2 a1l 0.0015 0.12 0.114 0.0002 0.057 1,0 150 0.03 0,75 0.0
Crurfalt 001 (BMI-1} 0.18 0,0015 0.14 0.114 0.0002 0.057 1.0 1.%0 0.03 . 0.75% 0.0
Qurfall 002 (BMI-2) 0.17 0.0015 0.15 0.114 0.0002 0.057 1.0 190 003 __ 0.75 . 00
Curfall 004 (BMI4) 012 0,0015 0.15 0114 0.6002 0.057 1.0 150 Q.03 075 0.0
Dovwnresm (BVI-6) 016 7 0.0000 015 0.114 1 00002 0.057 1.0 190 003 -’ 075 0.0
iChromium | Reference No, 2 13,00 0.0025 0.70 0.114 0.0002 0.057 1.0 1.90 C.l6 0.17 09
Qutfall 001 (BMI-1) £.30 0.0025 0.57 0,114 0.6002 0.057 Lo [.90 013 0.17 0.7
Outfall 002 (BMI-2) 71.90 0,0025 0.73 0114 0.0002 0.057 1.0 1.90 0.16 017 0.9
Outfall 004 (BMI-4) 11.50 0.0025 0.60 0.114 0.0002 0,057 1.0 190 0t3 017 0.8
Downstream (BMI-5} 690 0.0000 0.47 0.tl4 0.0002 0.057 1.0 £.90 010 . 017 0.6
Copper Reference Mo, 2 12,30 0.0025 0.31 Qb4 0.g002 4.057 - 1.0 1.y .18 £.0D 02 -
Quifall 601 (BMI-1) 5.50 0.0025 4,60 o.tl4 0.0002 0.057 10 t.90 1.00 1.00 1.0
Gurdall 402 BMI-23 4.80 00025 1.10 all4 0.0002 0.057 1.0 190 0.24 100 02
Qutfalt 004 (BM1-4) 4,50 . 0.0025 1.40 0.114 0.06002 0.057 {.o 1.90 0.31 1.00 03
Downstream (BMI-6) .00 0.0000 1.50 0.114 0.0002 0.057 1.0 1.50 033 . .00 - 0.3
fCead Referenee No. 2 1230 0,00 L 0.14 a.114 0.0002 0.057 1.0 1,90 0.64 0.15. 0.2
Cutfall 001 (BMI-1} 12.00 0.00:1 0.092 0.114 0.0002 0.057 1.0 1.90 002 _ _ 0.15 . 02
Ourfall 002 (BME-2) 130 0.0011 0.100 0.114 0.0:002 0.057 1.0 1.50 002" 0.15 02
Qutfall 004 (BMI-4} 4.50 0.00F1 0,25 0.114 0.0002 0.057 .0 1.90 006 0.15 04
Downstream (BMI-6) 5.30 0.0000 0.10 0114 0.0002 0057 I.o 1,90 0,07 . _ 0.15 02
rMcrcur}- Reference Na. 2 G49 0.0001 .27 0.114 0.0002 0057 Lo 1.90 0.06 . 0.027
Outfall 001 (BMI-1} 0.4 0.000t 027 0114 0.0002 0.057 1.0 190 * 006 . 0.027
Outfall 002 (BMI-2} 0.12 00001 0.26 0.114 0.0002 0.057 1.0 1.90 0.06 0,027
Qutfal] (04 (BMI-4) 0032 0.0001 027 0.114 0.0002 0.057 10 1.90 0.06 0.027° 22
Downstream (BMI-5) 005 . 0.0000 0.27 0.114 0.0002 0.057 1.0 ’ 1.50 0.06 0.027 ~ 22
Mickei Reterence Mo 2 840 0.0050 039 0118 0.0002 0.057 10 1.90 0.09 62.50 . 0.0
Quifall 001 (BMI-1) 490 0.0050 0.46 0.114 - 0.0002 0.057 1.0 1.90 0.10 . 62.50 . a0
Cutfall 002 (BMI-2) 450 0.0050 051 0.114 0.0002 0.057 1.0 1.90 0.11 62.50 0.0
Quifall 004 (BMI-4) 420 0.0050 047 0.114 0.0002 0.057 1.0 1.90 0.10 62.50 0.0
Downstream {BMI-6} 360 0.0000 0,52 0.114 0.0002 0.057 10 1.90 0.11 62,50 0.0
Zinc Reference No 2 44.00 0.0023% 2300 0,114 0.0002 0.057 1.0 1.90 478 1500 0.2
Qutfall 001 (BMI-1) 3300 0.0025 23.00 0,114 0.0002 0.057 1.0 1.90 4.99 25.00 0.2
Quifall 002 (BMI-2) 30.00 0.0425 - 24,00 0.114 0.06002 0.057 10 1590 521 25.00 .02
Qutfall D04 (BMI-4} 29.00 0.0025 24,00 0114 0.0002 0.057 10 150 5.21 2500 0.2
Downstream (BMI-4) 25.00 0.0000 27.00 0.118 0.6002 0.057 1 1.0 586 25.00 02
JPCBs {Tot | Reference No, 2 0.0083 0,00003 0.140 0.114 0.0002 0.057 10 190 0.03 __ 0.10 0.3
Cuifall 00l (BMI-1) 0.0082 0.00003 0.140 0114 0.0002 0.057 10 {. 190 03"~ " 010 03
Cuifall 002 (BMI-2} 0.0083 | 0.00003 1.00 0,114 0.0002 0,087 | 1.0 190 0.22 0.10 - 22
Quafall 004 (BMI-4) 0.0084 0.00003 110 0.114 0.0002 0.057 1.0 1.90 0.24 0.10 24
Downstream (BMI-6) 0.0082 000000 4.20 0114 0.0002 0.057 1.0 1,90 '0.91 0.10 9.1

Noley

[y All concentrations in mg/ikg, wer weight

) Tissuc concenirauons represent a maximum value for all fish coliected from an area

1) A value of 172 the MDL was uscd to calculate the mean metal concentration for those compounds not detecied
43 A value of 1710 the MDL wat used to calculate the mean PCB concentstion for those compounds not detected
5) The PCB concenmation in §issue represents the (otal Aroclor 1254 and 1260 found in the fish T
) The scdiment cancentration ts based on a single sediment sample

73 Model assumes a dict of 100% figh

‘21 S\ 902 mink whbl
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Table 52 {cont'd.). Hazard Quotient Calcujations for Mink

Awiex Fibers Site

Front Royal, VA
February 1999

Themes: Tocaon I O B T T T T B0 T T R o e 7 Vom0
{mg/kg) {mg/L) in Fish (kg/day) Rate Rate {1/0.52kg} | (mg/kgdsy) | (mg/kg/day)
(mg/ks) (kg'day) | (L/day)
Arsenic | Reletence No. 2 PR TO0T 0076 (iayr] 0.000% | 0037 10 [55 i) T3 o0
! Outfall 001 (BMI-1) 330 0.0011 0.150 0114 0.0002 0.057 1.0 1.90 0.03 1.50 0.0
Outfall 002 (BMI-2) 1.80 0.0011 0.j00 0.114 0.6002 0.057 Lo 1.90 0.02 1.50 0.0
Cutfall 004 (BMI-4) 2.80 0.0011 0.0%4 0.114 0.06002 0.057 1.0 1.50 0.02 1.50 00
Downsoeam (BMI-6) 0.94 0.0000 . 0.100 0.114 0.0002 0,087 1.0 1.50 0.02 1,50 Q.0
Cadmium |Reference No. 2 0.11 0.0015 012 G114 0.0002 0.057 1.0 1.50 0a3 7.50 0.0
Charfall 001 (BMI-1) 0.18 0.0015 0.14 0114 0.0042 0.057 10 1.90 0.03 7.50 0.0
Qurtall 002 {BMI-2} 0,17 0.0015 0.15 0114 '0.0002 0.057 1] 1.90 0.03 7.50 0.0
Qurfall 604 (BMI4)} Q.12 0.0015 0.15 0114 0.0002 0.057 L0 1.90 0.03 7.50 0.0
Downstream (BMI-6) 0.16 0.0000 0.16 0112 0.0002 0.057 10 1.90 0.03 7.50 0.0
Chromium | Reference No. 2 13.60 0.0025 0.70 0.114 0.0002 0.057 0 1.30 0.16 1.70 0.1
Qurfall 001 (BMI-1} 830 0.0025 0.57 0114 0.0002 0.057 14 1.90 0.13 1.70 0.1
Qutfall 002 (BMI-2) 7.90 0.0025 0.73 0.114 0.0002 0.057 1.0 1.90 0.16 1,70 0.1
Ourfall 004 (BMI-4) 1t.50 0.0025 0.60 0114 0.0002 0.057 £O 1.50 0.13 1.70 0.1
Downstream (BMI-6} 6.90 0.0000 047 0.114 0.0002 0.057 [ 1] 1.50 0.10 1.70 0.1
Copper- ] Reterence No, 2 12.30 0.0025 0.8] 0.1H4 .0002 0.057 1.0 1.0 .18 10.00 0.0
Outfall 001 (BMi-1}) 550 - - 0.0025 4.60 0114 0.0002 0.057 1.0 1.90 1.00 10.00 0.1
Qutfall 002 (BMI1-2} 4,80 0.0025 i.10 0.114 0.0002 0.057 1.0 1.90 0.24 10.00 0.0
Qutfall 004 (BMI-4) 4.50° 0.0025. i.40 0114 0.0002 0,057 1.0 1.%0 .31 10,00 0.0
Downstream (BMI-6) 3.00 0.0000 £.50 " 0114 0.0002 0.057 1.0 190 033 . 10.00 0.0
Lead Reference Mo. 2 12.30 0.0011 0.14 Q.14 0.0002 0.057 1.0 1.80 004 550 0.0
Qurfall 001 (BMI-1} 12.00 0.001}1 0.052 .14 0.0002 0,057 1.0 150 Q.02 150 0.0
Qutfali 002 (BM]-2) 7.30 0.0011 0.100 0114 0.0002 0.057 1.0 1.50 .02 1.50 0.0
Cnutfalt 004 (BMI-4} 4,50 0.0011 0.25. 0.114 0.0002 0.057 [ {1] 1.90 0.06 1.50 0.0
Downstream (BM1-6) 5.30 0.0000 .10 0.114 0.0002 0.057 £0 1.90 0.02 1.50 0.0
Mercury | Reference No. 2 049 0.03001 0.27 0.114 0.0002 0.057 1.0 1.90 0.06 0.270 [¥]
Outfall 001 (BMI-1) 0.4 0.0001 0.27. 0.1H4 .0002 0.057 1.0 1.90 006 . 0.270 0.2
Outtall 002 (BMI-2) 0.2 0,0001 0.26 - .14 0.0002 0.057 1.0 1.90 0.06 0.270 02’
Qurfali 004 (BMI-4) 0.032 0,0001 0.27 DA 0.0002 0.057 1.0 1.90 0.06 0.270 0.2
Downstream (BMI-6) .05 0.0000 0.27 0.t 0.0002 0,057 1.0 1.90 0.06 0.270 " 0.2
Mickel Reference Mo, 2 840 0.0050 039 G114 0.6302 0.057 Lo 1.90 009 625,00 Q.0
Outfall 001 (BMI-1) 490 Q0050 0.46 0.114 0.0002 0.057 1.0 1.90 .10 625.00 0.0
Outfall 002 (BMI-2) 4.50 0.005¢ 0.51 0114 0.0002 0.057 1.0 150 0.kl 625.00 [ X1]
Qurfall 004 (BMI-4) 4.20 0.0350 047 0114 0.0002 0.057 1.0 1.50 .10 62500 0.0
Downstream (BMI-6} 3.60 0.6000 0.52 0.114 0.0002 0.057 1.0 190 011 625.00 0.4
Zinc Reference No. 2 4400 00025 . 2200 G114 0.0002 0.057 1.a 1.90 4,78 250.00 [{X{)
Qutfall 003 (BMI-1) 33.00 0.0025 23.00 0.114 0.0002 0.057.. 1.0 1.90 499 250.00 0.0
Qurfail 002 {BMI-2) 30.00 0.0025 24,00 0.114 0.0002 0.057 1.0 1.90 5.21 250,00 0.0
Cuatfall 004 (BMI4) 29.00 0.0025 24,00 0.114. 0.0002 0.057 1.0 1.90 521 250.00 0.0
Downstream (BMI-5} 25,00 0.0000 27.00 114 0.0002 0.057 1.0 1.90 586 250.00 0.0
PCBs (Tot { Reference No, 2 0.0083 | 0,00003 _- 0.140 G114 ¢.0002 0.057 1.8 1.%0 .03 0.13 0.2
Outfall 00] {(BMI-1) 0.0082 0.00003 0.140 0.Fl4 $.0002 0.057 1.0 1.90 .03 .13 0.2
Qutfall 002 (BMI-2) 0.0083 | 0.00003 1.00 a4 0.0002 0.057 - 10 1.0 0.22 0.13 £.7
Qutfall 004 (BMi1-4) 0.0084 0.00003 .. 1,EQ a.114 $4.0002 0.057 1.0 1.90 0.24 0.13 ~ i.8
Downstream {BMI-6) {.0082 0,00000 4.20 0114 0.0002 0.057 1.0 1.90 0.9t 0.13 7.0
Notes: -

1) All concentrations in mg.fkg. wet wc:ght
2y Tissue concenwrations represent a maximum vaiue for all fish collected from an area
3) A value of 172 the MDL was used to caicujate the mean metal concentration for those compnunds not detected
4) A vaiue of 1/10 the MDL was used to calcuiate the mean PCB concentation for those compounds not dctm:d

5) The PCB concentration in tissue represents the total Aroclar [254 and 1260 found in the fish

6} The sediment concentration is based on a single sediment sample

7y Model assumes a diet of 100% fish

\215\deMr 9902 mink.wh2
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Tabix 53. Hazard Quotient Calculations for R

Aveex Fibera Site
Front Royal, VA
Febnuwy 1999
Mcen Cont, | Mean Lone. | InGoiion Raie | 580, 198, | WM Ing. | AUT | Doty WaE Toae T, y=
in Fish in Clams (kg/day) Rate Rame {(120kg) | (mgfp/day) | (mghcg/dary)
(m.gg)_ _(%Eﬁg} (kg/dey) | (Liday}
Nelerence Ro, 2 ] ; 03T 0.047 (A} 0 0.3 oy LA To
Outdall 001 (BMI-1) 330 0.0011 0086 0.63 0.50 0.047 0.t8 1.0 0.50 0.13 als %]
Quifall 002 (BM1-1} 1.20 0.0011 0,078 063 0.50 0.047 0.8 1.0 0.50 009 D13 0.6
Quifalf 004 (BM1-4} 2380 00011 pa7e 068 0.50 0.047 01g 1.0 0.50 all 015 a8
Downstream (BMI-6) 094 £.0000 oq70 077 asa 0.047 0.13 1.0 0.50 ©o00T7 015 0.3
Cadmish Reference No 2 o1l G003 009 0.096 050 0.047 0.15 1.0 030 003 CXEE 0.0
Dutfall 001 (BMi-1) 013 a 0013 012 010 0,50 0.047 013 1.0 0.30 0.03 075 ..} 60
Qurfall 002 (BMI-2) 017 0.0015 ~ o1z 009 0.50 0.047 0.8 1.0 0.50 0.03 07 0.0
Oiztfal] 004 (BML-4) 012 0.0015 012 012 0.50 0.047 0.12 1.0 0.50 0.03 © 078 (1)
Downstrearn (BMI-6) 016 0.0000 012 01l 0.50 0.047 0.18 10 050 0.03 a7s | o0
Chromuum | Reference No 2 1360 0.0035 0.3% 043 0,56 0.047 0.13 1.0 0.50 G 41 TiT 4
Cural? 501 (BMI-1) 230 0.0025 0.35 0,25 0,30 0.047 ais 10 0.50 028 017 1.6
Chutfull 502 (BM1-2} 7% 00025 035 0.28 0.50. 0.047 a.13 L0 0,50 027 017 16
Outfall 004 (BM1-4) i %0 0.0025 036 0.57 n.50 0.047 0,18 1.0 050 . 0.37 017 | 22
Downsweam (BMI-6) 6.80 0.0000 0.34 077 0.30 0.047 012 10 0,30 0.27 017 16
Copper Reference No 2 12.30 00625 045 590 0.30 G.047 018 1.0 0.50 0,67 1.00 07
Oufall 001 (BMI-1) 550 0.0025 1,10 630 .50 0.047 0.18 1.0 0.50 0,66 1.00 07
Ouefall 002 (BM)-2} 480 0.0025 073 760 030 0.047 0 1.0 0,50 0.64 100 0.6
Curfail 004 (BMI£) 450 00025 0.75 530 0.50 0.047 0.1% 1.0 0.50 0.52 100 0.5
Dovwngream (BMI-5) 3.00 00000 o) 790 0.30 0.047 , a8 1.0 0.50 0.53 100 0.6
Lead Rederence No_ X 1230 0011 007 014 0.50 0.047 T8 10 0.50 0.31 D13 P
Outfalt 00§ (BMI-1) 12.00 [1:413] 0078 0.070 0.30 0.047 a.s 1.0 050 0.30 0.15 2.0
Ourfall 002 (BMI-2) 730 0.0011 aors 0.09 0.50 0047 013 10 0.50 0,19 0.15 13
Outfall 004 (BMI-4} 450 Q.001} 0i0 0.08 0.30 0.047 018 1.0 0.50 013 015 0.9
Downrmresm (BMI-5) 530 0.0000 007 0072 0,50 0.047 0,18 1.0 0.50 0.14 0.15 09
Mereury Reference o 1 045 T.0001 019 C.15 0.50 0.047 0.18 1.0 0,50 0.06 0. 57
Qutfall 601 (BMI-1) o4 0,0001 011 - 014 0.30 0.047 0,18 1.0 0.50 0.05 0.0 5.2
Outfall 08 (BM1-2) 012 0.0001 (i) 31 0.50 0.047 0,18 1.0 0,50 .06 0,01 5.6
Cutfal] 004 (BMI-4) 0032 00001 ate 0.09 0 50 0.047 0.18 10 030 0,04 0.01 43
Davnutrean (BMI-5) 003 0000 a9 013 0.50 0.047 018 1.0 0.50 0.05 0.01 a4
fRickel Reforence No 1 540 00030 CEL 032 030 0.047 G.18 1.0 ] . 028 8250
Qutfalt 001 (BMI-1) 450 0 0050 03s 034 0.50 0.047 018 1.0 0.50 o 62,50 0
Qudfall O3 (BML-2) 450 0 0050 033 030 050 0.047 018 1.0 0.0 0.20 6250 00
Quelall 004 (BMI-6) 420 0 0050 039 040 0,50 0.047 0,18 10 0.50 0:20 61.50 0.0
Downsteam (BMI-6) 360 0.0000 036 036 0,50 0.047 038 1.0 0.50 0.t7 42.50 0.0
Zme Reforence No & “00 T 062 1900 2600 0.30 0047 0.18 1O .30 6,13 2500 53
Cutfall 001 {BMI-1) 3300 Q0028 1900 200 050 0.047 018 1.0 0,30 573 2500 0.2
Oufall 002 (BML-2) 3000 0 0025 1960 2000 0.50 0047 018 1.0 0.50 5.51 2500 | 02
Oudal? 304 (BMI-4) 2900 00025 2000 2900 0.50 0.047 018 1.0 0.50 6.13 5 0 0.2
Downsiresm (BM1-6) 2500 QD000 2100 2200 050 0047 018 10 0,56 . 5.29 2500 07
FLBs (Tow) |Relerence e 2 0 0083 000003 0078 0022 . 0.50 0.047 [NE3 10 0.50 0.02 a0 6.2
Cutfall 001 (BMI-1} 00082 D 00003 0089 0016 n.50 0.047 als 1.0 0.50 0.02 010 02
Cutfail 002 (BM1-2) 00083 0 00003 a2l 0019 0.50 0.047 ais 10 0.50 0.04 [ 3]:] 04
Cutlai! 004 (BMIL-41 00084 0 00003 049 0 550 050 0.047 alg 10 0.50 0.3 a0 ]
Downstream (BMI-4) 0 00g2 0 00000 250 0019 050 0.047 alg l 1.0 0.50 050 010 50

Notes

1) All concentrations 1n mg/'kg, wet weight

2} Tissue concencrations represent a masn value for all fish or clams collected from an area

1} A value of 112 the MDL was used to caloulate the mean metal concertration for those compounds not detecied
4) A value of 1/10 the MDL was used 1o calculate the mesn PCB muom for those ds nat d d
$} The PCB ooncentratron in uasue represents the ol Aroelor 1254 and 1260 found 1 the fish

6} The sediment concentraton 15 based on & ungle sediment sample T

71 Model assumes a diet of 30% fish nd 20% clams
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Table 53 {cont'd.). Hazard Quotient Ceécularions for Raceoon

$) The PCB ¢onecmratian 1n ussue regresents the ol Aroclor 1254 and 1260 found 1n the fish
6y The 1ed:ment concentralion 13 besed an a sngle sediment n_mpl_e
7) Modeal assumes a diet of 30% fish and 20% ciams

2! S\deldP9502\accoon wh2 : PR e chiens s
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. Aviex Fibers Site
Eront Royal, VA
February 1599
By Tocation Bo3, Lone, [WHET Lone, || MCAn Lone | Mean Lont. | Ingesuon tae "Thg | Whe ADE ] Body Wegnm | Do TOAEL 1 OO
(mp/kg) (mg/L) in Fish 1n Clamns (kg/day) Rae Rate (likg) {mgigiday) | (mpe/day)
{mg/kg) (mg/kg) (kg/day) | (Liday}
Arsenic Reference No, 2 210 LT .06, [ .50 Q.07 0.1% 1.4 0.50 (1 150 o]
Ouctall 001 (BMI-1} 330 0.0011 0.086 0.63 0.50 . 0047 a3 1.0 0.50 D13 150 o1
Cutfall 002 (BM]-2) 1.80 p.0o1l 0,078 1X.1:3 0.50 0.047 a1s 1.0 0.50 [1e, ] 1.50 0.1
Ounfall 004 (BMI-4) 2.30 0.0011 0,078 D.45 .50 0047 018 1.0 050 (R 1.50 0.1
Downstream (BMI-8) 054 0.0000° 0070 0.77 0.50 0047 018 10 0,50 0.07 1.50 00
Cadmium Reterence No, 2 o1l 0.001 8 0.0% 9096 [T 0.347 013 10 0.5Q Q0% 750 (1]
Cudfall 001 (BMI-1) 013 0.001% 012 Pl 1] 0.50 0047 0.18 1.0 Q50 903 750 0.0
Crutfall 002 (BMI-2) 0,17 0.0015 012 a.09 0.50 0.047 018 10 030 oo3 7.50 00
Qutall 004 (AM]-3) o1z 0003 0,12 Q2 050 0.047 018 10 0.50 oo} 7350 0.0
Downsreen (BMI-8} .16 0.0000) 0.12 all 050 . 0.047 018 e Q.50 0,03 750 00
(Chrommum | Reference No. 2 13.00. 00025 0.39 043 0.5¢ 0.047 0.18 .G .50 041 1.7 02
" | Outfall pal (BMI-1} 8.30 00025 035 025 0.50_ 0.047 0.18 10 0,50 028 170 02
Cutfali 002 (BMI-2) 790 C o025 035 028 050 0.047 018 1.0 0.50 0.27 1.70 0.2
Quifall 004 (BMI-4) . 11,50 0.0025 0.36 057 0.50 0.047 0.18 1.0 0.50 0.37 170 02
Dovmarearn (BMI1-6} 6.9¢ 0.0000 ° ‘334 077’ 0.5Q 0.047 018 1.0 0.50 027 L70 02
Copper Reference No, 2 12.30 00025 043 580 0.50 0.047 013 1.0 G.5Q 047 10.00 01
Outfall 001 {BMI-1) 350 Goazs 1.10 6.30 0.50 0.047 018 1.0 0.50 D66 10.00 Q1
Qutfall 002 {(BMI-2) 430 0,025 0.7 7.60 o.50 0.047 0.13 10 0.50 064 1000 D1
Qurfall 004 (BM]-4) 4.50 q 0025 038 ~ 530 050 0.047 PRE 1.0 0.56 0352 1000 01
" | Downstream (BMI1-6} 300 0 D000 0RB! 790 0.50 0,047 [ B}:3 1.0 0.50 0463 10.00 0.1
Lead Reference No 2 1230 05011 0.07 Q14 0,50, 0,047 .18 HEY) 0.50 Q.31 150 0.2
Cutfali 001 (BMI-1} 12.00 00011 0078 0.070 0.50 0.047 0.18 | K+ 0,50 0.30 150 0z
Qutfali 002 (BMI-2} 730 * 0002 [y} 0.09 0.50 0,047 038 H 0.50 0.19 | 50 ol
Outfall 004 (BMI-4) 450 [eXi 3] 19 0.08 0.50 0,047 0.18 1.0 Q50 0.13 | 50 0.l
Downstream (BMI1-6) 530 7 00000 .0or go72 0.50 D.047 0.18 10 0,50 0,14 I 50 ol
rMa'cur}' Reference No. 2 04ag 0.3001 J19 a1 .50 0.047 Q.18 19 0.50 0.06 01 [{X3
Qurfall 001 (BMI-1) 014 Q0001 7 a2 gla Q.50 0.047 118 19 Q.50 005 01 as
Outfall 002 (BMI-2) 012 0.0001, 0,22 0.18 0.30 0.047 o018 10 030 0,06 0.1 0.4
Outfall 004 (BM1-4) Q4932 00001 0.19 009 050 0.047 0.18 10. Q.50 Q.04 ol 04
Downstream (BMi-6) 005 00000 - 0.19 0.13 Q.50 0.047 o118 10 0.50 0.05 01 05
INickel Refersnee No 2 B840 L0350 . ¢.31 032" 0.50 0.047 ¢18 10 050 0.28 625 00 09
Outfall 00t (BMi-1) 490 0 0aso 9.38 0.34 0.50 0.047 LR 1] 10 0.50 0.21 525 00 a0
Ourfall 002 (BMi-2) 4,50 Q0050 0.33% 030 0.50 0.047 0i8 (2] 0.50 0.20 52500 0.0
Qurfall 004 (BME-4) 420 g 0as0 Q.39 040 £.50 0047 018 i.0 0.50 0.20 62500 00
Downstoecam (BMI-6) 360 0.0000 036 036 0.50 0047 013 1o 050 .17 §2500 - | 00
(Z:nc Reference No 2 44 00 00028 19.00 2600 .50 0.047 als 10 0,50 6.13 25000 0.0
Outfall 001 (BMI-3) 330 00025 1900 13.00 0.50 0.047 [N} 10 050 573 250 00 00
Qurfall 602 (BMI-2) 00 00025 19 00 20.04 0.50 0.047 ols 1.0 0.50 5.5 25000 a0
Qutfall 004 {BMI1-4} 900 . 00025 2000 25 00 0.50 o047 ots 1.0 050 613 250 00 0o
Downsresm {BM1-6) 2500 ©.0000 2100 12.00 030 04T 013 10 050 589 150.00 0.0
PCBs (Tatal)| Reference Nao 2 40583 G 00003 00% a022 0.50 0047 (333 L& 0,50 0.02 013 01
Outfall 001 {BMI-1} 0 D0B2 3 00003 o089 J018 0 50 0047 q1i8 1o 9.59 002 0.13 .1
Outfall 002 (BMI-2} 0 Dol Q00003 021 cois 0.50 0047 918 R4 0.30 004 013 0.3
Cutfall 004 (BMi-d} Q DQg4 0 00003 049 0590 050 0 047 LiRT] i0 450 013 0.13 1.0
Downsiream (BMI1-8) 0 0082~ 0 00003 250 1019 050 0047 018 10 050 0 50 013 3.9
Notes - - T T _ ;
13 All concentrations in m; wel weight _ ) ;
2) Tissug donc ’ fent  mean value for 2ll fish or ciams coliéered from an ares
31 A value of 177 the MDL was usad 1o calculmic the mean metal cor for those comp nat 4 )
4) A value of 1710 the MDL was used to calculate the mean PCB for those not d d




Table 51 (contd.). Fazad Quoticnt Caloulstions for Raccoom
Avzx Fibara Site
Front Royal, VA
Februsry 1599
ical Tooaion [ D60 LoGG. | WENT Lone, | MUAX. Conc. | MIEX Lonc, | INgCRmon Rme | 5eC. 0F. WWWTW‘
{ma/kg) (mg/L) tn Figh in Clams (kg/day) Rae Rate (L/kg) (mgfkg/day) | (mg/kg/day)
(mg/cg) (mg/ka) (kg/dey) | (Liday)
Arsenic  Raerence No 2 110 00T X3 0.5 V.50 0.047 Q318 1.0 0.50 (X7} 015 [E3
Ouefail 001 (BMI-1) 330 0.0011 0.150 0.65 0.50 0.047 a.18 1.0 @30 0.14 ats o9
Chndalt 002 (BMIE-2) 150 oot it 0.6B .30 0.047 D18 1.0 0.50 0.10 013 06
Outfall 004 (BMI-4) 2.80 00011 D054 0.45 0.50 Q047 018 10 T Q50 a12 - 015 ag
Downstream {BM7I.6) 04 00000 Gloo 079 0.50 D047 018 10 040 008 0.15 oS
iCadmium | Reterence No 2 all 00015 012 0096 .50 0047 0.18 1.0 asa 003 275 - 14
Qusfall 00! (BM1-1} (1341 DOALS 014 012 050 0.047 .18 1.0 0.50 (117 S 075 01
Ousll 002 (BMI1.2} a7 B.001S 013 0.09 0.50 0.047 018 1.0 0.50 004 075 al
{Ousfadl 004 (BM1-4) atz G.oals . 0,15 012 0.50 o.47 013 1.0 0.50 04 075 a1
f Downsream (3MI-4) [R1} 0.0000 £1s 013 0.50 . Q.047 ais 1.0 050 0.04 - a7rs . Dl
[Chromium [Reference No 2 13400 G.0025 070 [T D50 .| O.047 18 1.0 0.50 T 47 o7 FX3
Durfall 001 (BMI-1} 330 0.002% 037 03 1)) 0.047 0,18 Lo 0.50 032 017 19
Cutfall 002 (BAMI-2) T90 00a2s 073 040 050 0.047 0.1% 1.0 0.50 035 - 017 21
Cuifail 004 (BMI-4} i1.30 0.002% 0.80 0.57 050 D.047 018 1.0 050 04z .17 25
Downstraem (BMI-4) %0 0.0000 D47 £.10 0.50 0.047 o018 10 Q.50 431 A% 1.2
Copper Reference No 2 1230 G001 0.8] 100 D50 C.047 0.18 18 0.50 .30 ' 1.00 a3
Outfall 001 (BMI-1) 550 0.0025 480 630 0.50 0.047 018 10 0350 1.36 1.00 1.4
Crrdall 002 (BMI-2) - 430 0.0025 110 360 0.50 0.047 018 1.0 0.50 078 1.00 0.3
- Cutfall 004 {BMI-L) 450 .02 140 390 0.50_ 0.047 018 1.0 0.50 0.68 100 o7
Downstream (BMI-6} 300 0.0000 150 210 0.50 0.047 018 10 0350 033 100 (¢} §
Lead Raterence No 2 1230 00a11 014 015 050 L.047 0.18 1.0 050 032 _ . 01s 22 -
Qudall 001 (BMI-1) 12.00 0.0011 0.092 0081 050 0.047 o018 1.0, 050 Q.30 0.15 2.0
Qutfali 002 (BMI-23 T30 ¢.00l11 4100 a1z 0.50 4,047 o1 10 050 020 0.15 1.3
Onaafal) 004 (BMI-4) 430 0o oon 023 0.08 ©.30 D047 0.18 10 050 . 016 015 11
Downavrcan (BMI-6) 530 0 0600 0.10 0034 0350 . 0,047 0,18 10 .50 015 D15 10
Moreury | Refarenca No 2 049 0.0001 0.27 01é £.50 0,047 0.18 1.0 050 007 ool i
Qurfhll 00 (BMT-1} 214 0.0001 027 014 0.50 0.047 0.8 10 oso 0.06 00l 64
Creefll 002 (BMI-2 012 0.0001 0126 0tg £.50 0.047 0.1% 10 050 006 oK)} I 64
Cutfall 004 (BMI1-4)} 0032 0.000{ 027 0.0% 0.50 0,047 0.18 1o 050 0.06 001 39
Downstraam (BM1-6) 0.05 0.0000 027 013 0.50 0.047 0.8 10 0.50 006 1)) 62
Mickel Referonce No 2 E 40 G000 .39 032 050 0.047 [Ft3 10 050 029 62.50 Q.0
Qutfall 001 {BMI-1) 459G 0.0050 0.48 040 G.50 0.047 D18 10 050 0.3 62.50 a.0
Qudfali 002 (BMI-2) 450 00050 Q.51 030 050 0.047 0.18 10 0.50 022 62,50 0.0
Cutfall 04 {BMI-8) 420 00030 047 040 D.50 0.047 a1l e 030 a2t 62,50 Go
Downsrearn (BMI-6) 360 0 0000 0.52 043 050 0.047 018 1.0 0.50 0.21 42,50 040
Zine Reference Mo 2 &g 0O 00025 20 30,00 0.50 Q.047 018 1.0 LD 6.93 2500 03
Cutfall 2al (AMI-1) 3300 06025 300 590 0.50 0047 018 1.0 050 683 25,00 03
Qurdalt 002 (BMI-2) Rledva] 06025 2400 2000 050 Qo7 018 1.0 050 &850 25,00 03 .
' Outfalf DO4 (BMI-L) palles] 00025 2400 2200 050 G od7 018 1.0 050 -1 x} .00 03 |
Downsream {BMI-6) pa Rl 00000 0 2300 050 0.047 0.18 10 050 7104 2500 . 03
PCBs(Tot [Reference No 2 00083 G 000G 0149 0033 0350 0047 8.18 [RY) 0.30 003 __ 010 03
Quifalt 001 (AMI.1) © 0082 060003 0 40 0017 a130 0 D47 0.18 10 30 na3 010 a3
Oratfall 002 (BIMI-2) 0003) 000003 100 0022 0310 0047 018 1.0 0% 020 o010 20
Dutfall 004 (BMT-4) 0 D0sa 000003 110 0.3%0 aso . 0047 018 10 0.5¢ 025 010 25
Bowngrewn (B)-6F 0 0DA2 0 00000 4120 0021 0350 0.047 D18 10 50 D34 DT 34
Netes
1} All concenuations m mg'kg, wit woight
2} Tissue r DL FEpeIcrt & 7 valise for all fish or clems collected from an area
1A value of 172 the MDL weas wied 15 ealeulate the mewn el ahon for those pounds mot d d
4} A value of 1710 the MDL was used 10 calculste the mesn PCB anon for those ds nat detected

51 The PCB concentration in tusoe represents the iotal Arocior 1254 and 1280 found in the fish
6 The sediment conceniraon 15 based on & angbe sediment ssmple '
7+ Model assumes a dies of B0% Fish wnd 20% clams
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Table 53 (cont'd.). Hurd Oy Calcuiaions for R
_ * .. Avtex Fibers Site
. From Royal VA
v Fetwuary 1995
[Chemical T ocation Do onc, | WAIST Gong, | M, Gone WWWM AU ] Body Wegnt Do “TOREC
(mg/kg) (mg/L) in Fish in Clams (kg/dzy) Raic Rare (Mkg) (mphg/dey) | (mgkgidey)
{mg/kg) (msfks) (kg/day) | (Liday)
fAricnic | Reference No. 2 210 (X)) 507 030 D.0aT 0.8 Ta 0.30 L 30 T -

Outfall 001 (BMI-1} 130 0.0011 0.150 oss 0.50 0.047 018 Lo 05¢ 0.14 1.50 o

Qutfall 002 (BMI-2) 1.80 0.00t1 0.100 0.68 0.50 0,047 018 10 0,50 c.10 1.50 01

Outfz1l 004 (AMI-4) 230 | 0.0011 0.094 0.65 0.5¢ 0.047 0.18 1.0 0.50 o.i2 1.50 0.1

Downstream (BMI-6) 054 0.0000 a.100 079 0.5¢ | 0.047 0.13 1.0 a50 0.08 1.50 o1

{Cacmmum | Reference No. £ Tl 0.0015 012 G096 0.50 D.047 0.18 1o 0350 003 7350 00
Outfall 001 (BMI-1} 018 0.0015 .14 0z 0.50 i 0.047 018 10 0350 apa 750 0.0

Outfall 002 {BMI-2) 017 00015 015 a9 - 0.30 0.047 0.18 1.0 a 30 o4 750 0.0

Qutfall 004 (BME-4) 012 000LS 015 012 0.50 0.047 a1 10 0350 ao4 750 00
Downstrear (BMI-6) 0.16 00000 0.16 013 0,30 0.047 0.13 1.0 0.50 0oa 7.50 o0

Chromium | Referénce Mo, 2 13.00 00025 - 070 0.45 330 0.047 0.18 .0 LEY) (X 1.70 0.3
Qurfalt 601 (BMI-1) 830 00025 . 057 0.31 050 0.047 a.18 1.0 050, 032 170 02

Outfall 002 (BMI-2) 790 00025 073 040 0,50 0047 018 1.0 0.50 0.35 1.70 02

Qutfall 004 (BMI-4) 1150 0.00238 0.60 0.57 0.50 0.047 018 Lo 050 042 170 032
Dovwnstream (BMI-6) 6.90 0.0060 . 047 i.10 0,50 0,047 018 i0 050 e 1.70 02

Capper | Reference No. 3 1230 0.0025 X1 700 0.50 0.047 (XT3 o 050 0.80 004G _ ot
Cutfall 801 (BMI-1) 550 0.0025 4.60 6.30 0.50 . 0,047 018 1.0 050 136 10.00 a1

Outfall 052 (BME-2) ° 4380 00025 110 £.60 0.50 0.047 0.13 1.0 0.50 0.76 10.00 a1

Onutfall 004 (BMI-4) 4,50 £.0025 140 5.90 0.50 0.047 0.18 1.0 0.50 063 10 00 0.1
Downstream (BMI-6} 1.00 ¢ 0000 1.50 2.10 0.50 0.047 018 1.0 0.50 0.83 10,00 0.1

Lead Reference No. 2 1230 0.0011 014 a.15 550 G047 GiE 1.0 050 032 1.50 (¥
Outfall 001 (BM1-1) 12.00 D.0011 0.082 0.081 0.50 0.047 0.8 1.0 0.50 0.30 LS50 0.2

Outfall 002 (BMI-2) 730 000t 0.100 0.12 0,50 0047 0.8 1.0 050 0.20 1.50 0.1

Ourfall 004 (BM1-4) 450 DOoL1 025 aos 0.50 0.047 018 1.0 030 - 0,16 1.50 0l
Dbimstream (BMI-6} 5.30 00000 0.10 0034 0,50 0.047 0.18 1.0 0.50 0.15 1.50 0.1

Mercury | Referencs No, 2 049 Q0031 027 ol1s L] 0047 o8 - id 0.50 a0y o1 07
Oudfait DA (BMI-11 a1 0.0001 ~ 027 0.14 .50 0.047 018 14 0.50 006 0.1 0%

Qutfall 502 (BMI-2) a1z oo0al . 0.26 018 0.50 0.047 0.13 10 050 0% a1 0.6

Qutfall 004 (BMI-4) 0032 00001 - 0.27 0.09 0.50 0.047 0.13 1.0 0.50 0.06 al 0.6
Downstream {BMI-6} 0.05 00000 027 o.13 0.50 0.047 018 1.0 0.50 0.06 0.1 0.6
Nickel | Reference Mo, 2 3 40 .0050 039 0.2 .50 0,047 G13 0 .50 0.29 625.00 o0,
Outfall 001 {BMI-1} 490 . 00050 0.46 040 0.50 0.047 0.13 10 0.5¢ 023 _ 625,00 0.0

Ouxfall 002 {BM1-2) 450 0.0050 o5t 010 0.50 . 0.047 0.1% 10 0S50 0.2z 623,00 00

Outfall 004 {BMi=4) 4.20 00050 047 a 40 050 0047 0.13 l.a 050 .2 435,00 0.0
Dawnstrcarn (BMI-6) 360 0 0000 0.52 0.43 0.50 0047 018 10 0.50 0.21 625.00 00

Zinc Reference No 2 4400 00028 22.00 .00 0 50 0047 018 1.0 0,50 593 25000 0C
Crutfall 001 (BME-1) 3300 0.0025 23 .60 2500 050 0047 018 ‘L0 0.50 563 250 00 og

Outfall 002 (BMI-2] 00 00025 2400 20.00 050 0047 0.18 1.0 0.50 651 250.00 0.0
" Qutfall 004 (BMI-4) 29 00 00025 2400 2900 0.50 . 0047 018 10 0.50 693 250.00 0.0
Downstrezm (BMI1-6) 25.00 00000 2100 23,00 ase a o7 018 ta 050 714 250 00 0.0
PCBs (Tot | Reference No 2 00083 0 0pO03 T 140 0033 750 0 047 013 10 050 003 0.13 [¥)
Qutdal! 001 (BMi-1) 0 0082 © 00003 0140 oM7 as0 0047 018 10 050 003 013 02
Outfall 603 (BME-2) 00083 00003, 100 0022 050 D047 018 10 050 0.20 013 15
Outfall 004 {BMI-4} 0 D034 0 30003 110 0550 050 0047 018 10 © 50 0325 013 V9
Cownstream (BME-6) | 00082 000000 | 420 0§31 0s0 | Do4T q18 1.0 0 5¢ 084 a3 6.5

Notes -

1} All coneentrations m my’kb wet welgh\

23 Tissud Concentrations represent 3 maamiim value for all fish or r.'lu-ns collected from an aren

3t A vaiue of 1/2 the MDL was used to calculare the mean meal :npnmmur: for those compounds not dnu:lad

31 A value of 1710 the MDL was used 10 caiculate the mean FCB
: n tissue represen

51 The PCB

61 The sediment concentration 15 based on & single sediment sampie

71 Model assurmics = dici of §0% fish and 20% clams
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SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet

_ Sample No.__ S pA Q{VJ \ ,

Site Name_/ l!l{gx Location No._ TF el é" 7

Collector.
Processor,

Phit Kig

Weight(g)

' Dm; Callecied_ 511347 ,
. Date Processed__ &, //3/ 1 . -

_ Live . @ (cxrcic one)

Mystym s¢ tui
Ear (mm)

Partlal

Ectoparasites:.
Endoparasites: Y

&b‘&:

Genus/Species_Al[c refvs penns gi"ﬁ picit$ Trap Type
Total(mm)_{ 43 Tail {mm)J 32 Hind Foot {mm) /
PE) . @r

{circle one)

_Saved Discarded ~(circle one)
N

~ Male

Testicle Wt {g): L R s

Y

W,

L Testicle (mm): L
‘R Testicle {(mm): L

Seminal Vésxclea. Small Large (circle onc)
Epididymis: Conv Mot Conv. (circle one)’

- Ovary Weight @) 1.

R

;I-_—_CﬁO‘!ary (mm): L . w
.. Right Ovary (ram): L W .

" Placental Scars L, R

" Embryos(no) L__ 2. R 3

Mammaries: Smail Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) w/o Ovaries (g)
Liver _hiske S;C-Luvx:r ’ml:«w
Spleen e e e , ‘
Adrenal L R, : : S :
Kidney L___ R lely ke fnelniche
. Thymus_ e . B .
Dorsal Pelage Color _ Ventral Pelage Color Side Pelage Color_

Age Based on Sex Organs: ~ Juvenile Subaduft Adult

(circle one)

Age Based on Body Size: . Juvenile Subadult Adult (circle one) ; _
Age Based on Pelage: ..-Juvenile Subadult Adult (circle onc)
Comments: - R : o )




SMALL MAMMAL SAMPLING AND PROCESSING

Site Name A v

Location No. Ke{"' g-19

Small Mammal Data Sheet

‘Sample No.__SM 00 2-

Collector

Pracessor____ Tl Kt

Genus/Species ﬂbfmk brericasd <

Date Collected___ 5} 129 3
Date Processed 5’!}3”4

' [ Trap Type .M!lem ipggg Liye @ (cu'cle one)
Towl{mm)_J[ZZ 3 Tail (mm)_____ 22  Hind Foot (mm Ear (mm

Weight(g)

Ecioparasites: @ N ‘rltji 5

Endoparasites: Y @

Partial (circle one}

_ Saved (circle one)
Saved ed (circle one)

- Male

Testicle Wt (g): L, R,
L Testicle {mm): L, W

Female

_ Ovary Weight (g): L. R

Left OQvary (mm); L

W
Right Ovary (mm): L, W

R Testicle (mm): L. W

Placental Scars L

Embryos (no) L q R :;

Mammarics: Small Large Lactating (circle onc)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Seminal Vesicle: Small Large (circie one)
Epididymis: Conv. Not Conv. {circle one)

Uterus w/ Ovaries (g) wio Ovaries (g) __

.

Hlé\'o "T&W
e ek

Dorsal Pelage Color Ventral Pelage Collor Side Pelage Color,
Age Based on Sex Organs:  Juvenile Subadult Adult  (circle one)
Agc Bascd on Body Size:  Juvenile Subadult Adult  (circle one)

Age Based on Pelage: Juvenile Subadult Adult  (circle one)

Comments:

AR300499




215 F05

Collector

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet

site Name Aoy Location No.__Lef - 2-11

. Sample No._SM 00 >

Thil K

Processor

Génus/Species Mlaosms r)(mn}w\\fﬁmggé Trap Typc_ﬁm s e i

- Date Collected__5]13)9%

- Date Processed_, 51121432

~ {circle one)

Tofal{mm) Tail (mm)_~ 32- Hind Foot (mm) Ear(mm)__NA__

Weight(g) 384\ - : Pamal {circle onc)

Ectoparasites: Yq N ‘ld{s - _vSaved,, 1@ (circle one)

Endoparasites: Saved Dlscmded (cuclc onc)

~ Male Female
Testicle Wt (g): L R_ ) "Ovary Weight (g): L R
+ L Testicle (mm): L, W e Left Overy im): L W

R Testicle (mm): L W Rigit Ovary {(mm): L W

Seminal Vesicle: Small Large (circle one) l Placental Scars L, R

Epididymis: Conv. Not Conv. (circle one} _Embryos(mo) L__R__ 7
Mammaries: Small Larpe Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)
Uterus w/ Ovaries (g) w/o Ovaries (g) }

Liver ' i

Spleen . S

Adrenal L R

Kidney L R e

Thymus .

Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color,

Age Based on Sex Organs:  Juvenile Subadult Adult  (circle one)

Age Based on Body Size: ~ ‘Juyvenile Subadult Adult _ (circle one) -

Age Based on Pelage: Juvenile Subadult Adult  (circle one)

Comments:

AR300500



| s SRS
[~ 15204

SMALL MAMMAL SAMPLING AND PROCESSING

WA

Small Mammal Data Sheet
M“\rsk rER, tll.f\C A-‘U'H-a .
. weTd u;%»f— - - . -
Site Name_Hy Location No. — - Sample No, SM 0 0O it_
Collector________ Date Collected__5}13 /97
Processor___ P2l Kipn ... . DaweProcessed_5/i3]1%
Genus/Species_{Parpmizrys 7 Trap Type, Museum SPE’ cinl Live (cirl:le one)
Toral{mm)__~—— Tail (mm)___— Hind Foot ( — Ear (mm)_— -
Weight{g) } Whotle (circle one) '
Ectoparasites: Y @ C Saved Discarded (circle onc)
Endoparasites: Y(_} Saved Discarded (circle one)
- Male Female

Testicle Wi (g): L. R ) Ovary Weight (g): L, R o B
L Testicle (mm): L W __ Left Ovary (mm): L, W
R Testicle (mm): L W Right Ovary (mm): L, w__
Seminal Vesicle: Small Large (circle one) Placental Scars L R .
Epididymis: Conv. Not Conv. (circle one) Embryos (no.) L R T -~ c e o

Mammarics: Small Large Lactating (circie one)

Vagina: Inactive Comified Turgid Plugged (circle one)

Repr. Stage: Nulli Semi Muid (circle one)

Uterus w/ Ovaries {g) w/o Ovarics (g) .
QORGAN WEIGHT (g) COMMENTS .
Liver - e bisky ke
Spleen — . ‘ .. -
Adrenal L R ; . . _
Kidney L___R Mo hekn Yeken - o e
Dorsal Pelage Color___ Ventral Pelage Color___ . SidePelageColor______ L oo
Age Based on Sex Organs:  Juvenile Subadult Adult  (circie one)
Age Based on Body Size:  Juvenile Subadult Adult  (circle one)
Age Based on Pelage: Juvenile Subadult Adult (circle one)
Comments: Lo . ’ o

;\Q.».«.Q iF ?:m—\\n-ﬂ. 'Pcrs‘-bl-a o ?ef‘ﬁ*‘afuus (bfb\uf\ d{:vﬂ'—;w\msfc_ bclaw) .
' .

AR300501




SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet

@

_ .Sample No._S5M 0 Oﬁ ’5

Site Name f’!Ul@C " LocationNo__1F— >-11

Collector ] Date Collected

Processor____ PRy i .. . . DateProcessed_- 5’!{3’/"1?

Genus/Species_ Mg na 1\:' 1Li)5 Trap Typ ﬂUSﬁUM SF: a‘g‘E Live N (circle onc)
Total(mm), Tail gnmy 2% ~ Hind Foot (mm)__ 20 ' Ear (mm) _ML -
Weight(g)__ 571,43 - i Partial | Whale {circle one) . o

Ectoparas’itme:@ N_ ‘Gbkf
Endoparasites: Y N

—_ - Saved @ (cin:ie oﬁe)

~ Saved Diséarded (circle one)

@ e i-‘eu]ale sl e 0T : ;..
Festicle Wi (g): L____R | "Ovary Weight (g LR |
* L Testicle {mm): L W L . Left Ovary (mm): L W .

R Testicle (mm): L w._ Right Ovary (mm): L. W

Placental Scars L R
Embryos (no.} L R

Seminal Vesicie:  Small Large (circle one)
Epididymis: Conv. Not Conv. {cif¢le one)

Mammaries: Small Large Lactating (circle ong)
Vaginza: Inactive Comified Turgid Plugged (circie one)
Repr. Stage: Mulli Semi Multi (circle one)

Uterus w/ Ovaries (g) w/o Ovaries (g)
Liver - . — __--:..f_'_;ﬁé‘b l'b}-w S
Spleen : i i ~ .
Adrenal L. _R___ . i
Kidney L R__ Histp huko,
Thymus : . _
Dorsal Pelage Color Ventral Pelage Coilor, Side Pelage Color,
" Age Based on Sex Organs:  Juvenile Subadult Adult  (circle one)
Age Based on Body Size:  Juvenilc Subadult Aduit  (circle one)
Age Based on Pelage: Juvenile Subadult Adult  (circle one)

Comments:

AR300502




SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet

Site Name, AV’ Location Na. F/; - /5-"3, - .Sample No. éM Qdé

Collector, Date Collected

Processor___ kol Kow gé i Dete Processed 5'//‘{/4 Z h
:-‘\ -
Genus/Species M (é-L;S oBfw un_So¢ cf Live @(nmle onc)

Total{mm) /3 Tail (mm) Hmd Foot (mm) " Ear (mm)_——
Weight(g)  Z& Partial olg (cu'cle one)

Ectopara'sitcs:@N /ir_r_ i . Baved( Discarded /{circ.lcp_l_l_e)__ )
Endoparasites: ¥ N . Saved Disear (circle onc)

© Male ( Femte

Testicle Wi (g): L, R ) Dvary Wc:ght (®:L

L Testicle (mm):L______ W - Left Ovary (mm): L

R Testicle (mm): L v Right Ovary (mm): L

Seminel Vesicle: Smail Large (circle one) Placental Scars L R,
Epididymis: Conv. Not Coav. (circle one) - Embryos (no.) L R

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) w/o Ovaries (g) ‘

COMMENTS

R,

Dorsal Pelage Color Ventral Pelage Color___._____ Side Pelage Color,

Age Based on Sex Organs:  Juvenile Subadult Adult  (circle one)
Age Based on Body Size:  Juvenile Subadult Adult  (circic one)
Age Based on Pelage: . Juvenile Subadult Aduit ({circle one)

Comments:

AR300503




|-Ri1S-g0%

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Diata Shest
Site Name_/ v _Location No__FA_-10 =8 o Sample No,_SM 00 7
Colleetor_ ___ - —_—— T ‘Datz Collected____,
Processor. Phi [Gom - Date Processed f//‘f/ TE
Gcnus/Spcclcs p, rc‘llb 5 ﬂmnim /Wu‘lr cul Trap Type ﬁufﬁ 28] szfag,é i Lwc@m:lc one)
Total(mm)_ / Qé Iml (mrn‘)J ﬁz Hmd lfgot (mm) Ear(mm)__—"
Weight(g) 20. 5 ’ Partm.l @ (cu‘cle one)
Ectoparasites: Y @ l Saved Dlsca.rded (cu'cle one)
Endoparasitcs: Y N : : Saved Discarded (circle onc)
QMnlc/’ ' ' - o WmFema‘le : 7
. Testicle Wt (g) L R o . Ova:y Weight (g) L R
* L Testicle (mm): L w___ , ' Left Ovary (mm): L W
R. Testicle (mm): L W ‘ ) Rxgl:lt Ovary (mm) L w____ .
Seminal Vesicle: Smali Large (circle one) . Placental Scars L_______ R_ )
Epididymis: Cénv. Not Conv. (circle one) ~_ Embryos(no.) L B 4 ‘

Mammarics: Small Large ‘Lacta.ting (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one}
Repr. Stage: Nuili Semi Multi {circle one)

Uterus w/ Ovaries (g) wioQvaries (g)
Liver - - fh%l‘o
Spleen e -
Adrenal L____R____ R
Kidney L__R . . _Hsk
Thymus. - . - i

Dorsal Pelage Color ch:ral Pe!age Color Slde Pelage Color

Age Based on Sex Organs:’ Juvenil ady : Adult (c:rclc onc)
Age Based on Body Size: - Juvenile (Subadul{}Adult  (circle one)
Age Based on Pelage: - Juvenile Subadult Adult  (circle one}

Comments: T T

AR300504



[-215- 708

SMALL MAMMAL SAMPLING AND PROCESSING

Site Name /1 V

Location No__ WA =4 -57)

Small Mammal Data Sheet

Sampie No,_SM 40&

Collector

Date Collected

Processor___Fid _[Suwi.

Genus!Sp:ciﬁ_i[m}m ,}Z (-4 104 g,g,:/n.._

... _ .__Date Processed 5‘//4,/17-

Total(mm)_£/Z ) T/a:}( T z0

Weight(g),

Hind Foot {mm)__ ¢ / Ear (mm)__——— ==
Partial @E‘o]; {circic one)

Ectoparasites: Y @

. Saved Discarded (circle one)

Endoparasites: ¥ N

Saved Discarded (circle one)

Trap Type £luseuim Spocind  Live @.D(cimle one)

. .- Fom—— b

—_
" Male }
TesticleWt{(gy: L. _R___
L Testicle (mm): L, W
R Testicle (mm): L W

Seminal Vesicle: Small Large (circie one)
Epididymis: Conv. Not Conv. (circle onc)

Fen:;ale

* Ovity Weight (g): L R
Left Ovary (mm): L W _
Right Ovary (mm): L_____ W___
Placental Scars L R .
Embryos (no.) L. R, N

Mammaries: Small Lerge Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circie one)
Repr. Stage: Nulli Semi Multi (circle one)

Uteras w/ Ovaries (g) wio Ovaries(g) ______
ORGAN WEIGHT (g) COMMENTS
Liver Hrshe . -
Spleen er _ .
Adrenal L . _R____ R
Kidney L R___ Histn
Thymus .
Dorsal Pefage Color Venwal Pefage Coior. Side Pelage Coior,
Agc Besed on Sex Organs:  Juvenile Subadult @ {circle one)
Age Based on Body Size:  Juvenile Subadult (circle one)
Age Based on Pelage: Juvenile Subaduit Adult  (circle one)
Comments:

S

AR300505 -




[ A 16209

. SMALL MAMMAL SAMPLING AND PROCESSING

" Small Mammal Data Sheet .
Site'ﬁaiﬁ?v‘iv'&, . Location No._REF - 4~/ ' Sumple No. S /09
CoHector________ _ S~ " DatrCollected
Processor__/ " A:] Kiua . Date Processed__ $//4/97

Genus/Species_Blaripn L. e

Live @) (circle one)

Total{mm)__//&

Tail (mm)_Z4 _____ Hind Foot (mm)

Trap Type Aleseunt spcesad
" Ear (mm)——

Pamal

Weight(g)

Ectoparasites: Y@) i

ZZ:5

it |

Saved Dmcarded ] (cm:lc onc)

Endoparasites: ¥ N
pi———

" Saved Discarded (cm:lr.: one)

Male .

Tcstlclc Wt (g) L . R
"+ L Tesficle (mm): L W .. Left Ovary (mm): L W
R Testicle (mm): L W . -~ Right Ovary (mm): L. ||
Seminal Vesicle: Small Large (circle one) Placental Sears L_____ R .
Epididymis: ,Conv. Not Conv. (circle onc) Embryos (no.} L R ) -

‘Mammaries: ‘Small Large Lm:tanng (circle one)
Vagina: Inactive Comnified Turgid Plugged (circle one)
chr Stage: Nulli Semi Multi (circle onc)

Utcms w! Ovaries (g)

wlo Ovaries (g)

ORGAN  WEIGHT{® . COMMENIS
Liver H f.S}D
Spleen
Adrenal L _R___ i
Kiduey L____R___ High
. Thymus ‘ - -
‘ Dorsal Pelage Color Ventral Pelage Color. Side Pelage Color,
Age Based on Sex Organs:  Juvenile Subaguu (circle one)
Age Based on Body Size:  Juvenile Subaduit m (clrcle one)
Age Based on Pelage: Juvenile Subadult Aduit "(circle ong)’

Comrnents:




[-25-210 |

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet
Site Name AVEE Location No. /(fF"A"' :,Z - SamplgNo JMQZO o
Collector. : .. Date Collected ;
Processor___P A [{it ", Date Processed E“H‘H‘f?
Genus/Species_{3 /ar’ 124 éfe V’!'(g,dc/s\_ Trap Type fdﬁ'if’um’ 596‘614&[ _ Live @ (circle one)
Total{mm)_/Z 7 Tall (mm)__ 23 Hind Foot (mm) " Ear(mm)__~—— tooE T
Weight(g) Partml @ (circle one)
Ectoparasites: Y&/ Saved Discarded (circle one)
Endoparasites: ¥ N : _Saved Discarded (circic one)
-
("Male & ) Female )

e Ll - . JE - A —— o . R . [ -

e I
Testicle Wt{g): L

R__ Ovary Weight (g): L _ R _ , S
L Testicle (mm): L w___ Left Ovary {mm): L, W
R Testicle (mm): L W Right Ovary (mm): L wW____
Seminal Vesicle: Small Large (circle one) Placental Scars I, R S
Epididymis: Conv. Not Conv. (circle one) Embryos {(no.) L. R LT ’ Tt oT

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Cornified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovarics (g) w/o Ovaries (g}
ORGAN WEIGHT () COMMENTS '
Liver H / 5 ! D -
Spleen
Adrenal L R, .
Kidney L R, o
Thymus
Dorsal Pelage Color Vental Pelage Color_____ Side Pelagc Color,
Age Brsed on Sex Organs!  Juvenile @ (clrcle me)
Age Bassd on Body Size:  Juvenile Subaduit @;J;v (circle one)
Age Based on Pelage: . Juvenile Subadult Adult (circie one)
Comments: T

AR300507




|-AS - 21

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet
Site Name_Av Location No_ T F - S~/ ¥ . SampleNo._SM g
Collector, : : ' o Date Collected
Processor___ 24 Kiwn - . . Date Processed, S'H‘f/‘!?

L:vc @ (circle onc)

Génids/Species Micro )[\/5 pena 5'1{\faruuu Trap Type, Mo

Total(mm)_tJ & Tajl (mm)__Zﬁ'___ Hind Foot (mm)
Weight(g) 12 ~ _ Partial (Whole (ci__i:';}c__qne)

Ectoparasites: @N Lf&Q._:. _——n _ -—Sav::d Dlscaurdcd (cm:le oue)
Endoparasites: ¥ N ' " Saved Dlscau'ded “{eircle one)

R

Tesncle Wt (g) L . Ovary Weight (g) L R
: L Testicle (mm): L W o " Left Ovary (mm): L W,
R Testicle (mm): L. W ‘ - Right Ovary {mm): L _ W
Seminal Vesicle: Small Large (circle one) Placental Scars L__.____ R
Epididymis: Coénv. Not Conv. (circle one) Embryos {no.) L_ R, T
Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged ({circle cne)
Repr. Stage: Nulli Semi Multi (circle one)
" Uterus w/ Ovaries (g) _ wioOvaries () ______
ORGAN ..~ WEIGHT( =  COMMENTS S , e
. H -
Liver : M .51!0
Spleen e i
Adrenal L R o _
Kidney L R _  _Hesky ,
Thymus A o ) e
‘Dorsal Pclage Color Ventral Pelage Color__ Side Pelage Color, [
e .
Age Based on Sex Organs: Adult (clrcle onc)
Age Based on Body Size: . Adult  (circle one)
Age Based on Pelage: ¢ Subadult Adelt  (circleone)
Comments:




|- 215-14

SMALL MAMMAL SAMPLING AND PROCESSING -

Small Mammal Data Sheet
Site Name_AV Location No._ LEE - 2—=/0 Sample No,_SA 01 2 )
Collector. Date Collected
Processor____Phul Kt . Date Processed_57// 4/ 1 7
Genug/Species M’Ilrfn TlUS nenﬂwfvamcuj Trap Type ﬂb(ﬁu# 5%’0!4./ Live @ (éircle one)
Tctﬂ{mm}_ZQZT Tail (om)_ 25" Hind Foot (mm)_/¢ " Ear (mm)_—— > =
Weight(g) 14,5~ Partial Whole) (circle onc)
Ectoparasites: Y@ ‘ ' Sagéd Dlscarded {circle one}
Endoparasites: Y Saved Discarded (circle one)

@ " Female :
E e L T T L hamt— T R m e

Testicle Wi(gk L R Ovary Weight (g): L R o
L Testicle (mm): L, W _ Left Ovary (mm): L W,

R Testicle {mm): L, W Right Ovary (mm): L, W

Seminal Vesicle: Small Large (circle onc) Placental Sears L______R

Epididymis: Conv. Not Conv. (circle one) Embryos (no.) L R ”

Mammaries: Small Large Lactating (circle onc)
Vagina: Inactive Comnified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one}

Uterus w/ Ovaries (g) ____ w/o Ovaries(g) ____
ORGAN WEIGHT () COMMENTS
Liver —_—_— H SJ'O
Spleen
Adrenal L R____ "
Kidney LR Hostr b2
Thymus ' o -

Dorsal Pelage Color _____ Ventral Pelage Color_______ Side Pelage Color, o

Age Based on Sex Crgans:  Juvenile §ubaduly’ Adult (cii-éle or;é)
Age Based on Body Size:  Juvenile Adult  (circle one)

Age Bassd on Pelage: ~ Juvenile Subadult Adult  (circle one)

Comments:*

AR300509




-205-213

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Da_.m Sheet

Site Name Au& . _LocationNo._fS€F - 5 /0 " SampleNo_SMO/ D

Collector _ ‘ .~ .. . .DaCollected
Processor Fhyl Kiwa - i ..Date Processed__ S//4/9F

Genus/Species, 5/.4:‘1}1& e V’-'CM&Q\' . Trap Type ,dUScVUM fbc uaf Live @ (circle one)
Total(mm)__— 1}1 (mm) (P74 - Z% HindFoot{mm) /2 ' Ear(mm)— "~
Weight({g) [Z. ‘ @ Whole {(circle one) ,

Ectoparasites:” Y @

Endoparasites: 'Y N

....Saved Discaided (circle one)
*Seved Discarded ‘{cirele ane)

AR M g G

' . Female

T P b il v T

Testicle Wt (g): L R_ e e . o Ovary Weight (g): L R
W

© L Testicle (mm): L___ e LeftOvary (mmy L W

R Teésticle (mm): L, W

.- Right Ovary (mm): L w__

Seminai Vesicte: Small Large (circle one) Placental Scars L R
Epididymis: Conv. Not Conv. (circle one) ) Embryes (z0.) L _R ) T

Mammaries: Small Large Lactating (circie one)
Vagina: Inactive Comified Turgid Plugged (circie onc)
Repr. Stage: Nulli Semi Muiti (circle onc)

Uterus w/ Qvaries (g) ___ wio Ovaries (g)

Liver ’ : o Nof dnfen
Spleen

Adrenal LR - .
Kidney L R - _AMet ki

—.- rome - ; - - - -

Dorsal Pelage Cotor ________ Ventral Pelage Color________ Side Pelage Cplor%/

Age Based on Sex Organs: ’.J'uvmi]c Subadult (duit) (circlc;-,ron:;)““ T I_ - —

Age Based on Body Size:  Juvenile Subadui ,Adujly {circle one)
t

Age Based on Pelage: . Juvenile Subedult Adu (circle one)

Commefits: =~ [ S R Co.

AR300510




Site Name AVQK

1-215-204.

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet

Sample No._SMZ /&

Location No._REF - [-1 F

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comnified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi {circle one)

Coliector, Date Collected 'y
Processar___ Phul K __Date Processed Fff?’/'?'r' — —
Genus/Species Blacr, g fovis Aﬂ&[ L Trap Type /t/ viev Spr aa_/ L:vc éD (cu-clc one)
Total{mm) ?1 (mm)_2{ Hind Foot (mm) /" Ear{mm)_—— =ET
Weight{g) . Partial (circle one)
Ectoparasités: Q _ Saved Discarded (circle one)
Endoparasites: Y Saved "Discarded (circle one)
© Male Female
Testicle We (g): L R Ovary Weight (g): L. R,
L Testicle (mm): L. W Left Ovary (mm): L W _
R Testicle {mm): L - W Right Ovary {mm): L W
Seminal Vesicle: Small Large (circle one} Placental Scars L R, .
Epididymis: Conv. Not Conv. (circle one) Embryos {ne.} L R N

Uterus w/ Ovaries (g) w/o Ovaries (g) T ;
ORGAN WEIGKET (2} COMMENTS
Liver Hi S‘zlt;
Spleen
Adrenal L R :
Kidney L___R___ . 5fo
Thymus }
Dorsal Pelage Color Ventral Pelage Color, Side Pelage Coior ) -
, , e o e
Agc Based on Sex Organs:  Juvenile Subaduit {circle one)
Age Based on Body Size:  Juvenile Subadulp“Adult ' (circle one)
Age Based on Pelage: Juvenile Subadult (circie one)

Comments:

AR300511




SMALL MAMMAL SAMPLING AND PROCESSING

Smali Mammal Data Sheet
Site Name_sW*X__ _LocationNo._REF- Y -(F . SampleNo SMOI5
Coilector, o S . - .. Date Collected |
Processor__F Al Kim ' ©._ _ _ Dat:Processed_ s//vf{1?

Genus/Species 5/&\6,1;";(&':6%&!6\. _ Tra.pTypc /Z(USQUM gDC Om_{ . Live (ci_n:lc one)

Total(mm)_//5"___ 'tg (mm)_Zz3 Hiiid_l:“oot_(mm} " Ear (mm)_—— "
R [h

- Weight(g)__ L9 __ Partial circle one)
Ectoparasites: \\g@) . Saved Discarded (circleone)
Endoparasites: N v saved Discarded (circle one)
Male o
Testicle Wt (2): L | S - Ovary Weight (): L__ R
* L Testicle (mm): L. W e e L6 Ovary (mm): L W
R Testicle (mm): L W . - .. Right Ovary (mm):L |
Serninal Vesicle: Small Large (circle one) Placental Scars L_____ R
Epididymis: Conv. Not Conv. (circle one) _ Embryosfno) L__ 3 _R_ 3 i

'Mammaries: Small Large Lactating (circle onc)
Vagina: Inactive Comified Turgid Plugged (circle one)
" Repr. Stage: Nulli Semi Multi {circle one)

Uterus w/ Ovaries (g w/lo Ovaries(g)
Liver — e "'LJ'O
Spleen —_— T i : -
.Adrenal L____R____ s
. Kidney L R_-__ H sto
- Thymus ‘ e S -

Dorsal Pelage Color _ Ventral Pelage Color. Sidé_ Pelage Color

Ape Based on Sex Organs:  Juvenile Subadul @ (circle one)
" Ape Based on Body Size: - Juvenile Subadult sﬁﬂl’ (circle onc)
Age Based on Pefage: Juvenile Subadult Adult  (circle onc)

Comments: ST EameEe G

AR300512

ratla




[-2)5-21F

SMALL MAMMAL SAMPLING AND PROCESSING

Smeall Mammal Data Sheet
Site Name_A v F¢ Location No_(C 6F = 5= ¥ Sample No,_ S A1 0/ &
Collector, : ) Date Collected
Processar_ £/ K, . _Date Processed__ 57/ 4/ 77 -
Genus/Species_Siaria’ frevie avda Trap Type, iy Live @ (circle one)
Total{mm)__/// Tml (mm} Vi Hind Foot ( Ear (mm)_——— ™ N
Weight{g) Partial @ (circle one)
Ectoparasites:(Y N __Lrcr _ Saved Discarded (circle one) - —
Endoparasites: N Saved Discarded (circle one) L )
)
Testicle Wt (g): L _R . Ova.ry Wclght (2):L R
L Testicie (mm): L, W Left Ovary (mm): L_ _ W
R Testicle (mm): L W ) __ Right Ovaty (mm): L, W
Scminal Vesicle: Small Large (circie one) Placental Scars L R
Epididymis: Conv. Not Coav. (circle one) Embryos (no.} L _R h B
Mammarics: Small Large Lactating (circle onc)
Vagina: Inactive Cornified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Muiti (circle one)
Uterus w/ Ovaries (g) w/o Ovaries (g)
ORGAN WEIGHT (2) COMMENTS
Liver Histr ]
Spleen
Adrenal L R
Kidney L..__R___. Hrsth } .~
Thymus R W
Dorsal Pelage Color Venual Pelage Color, Side Pelage Color,

Age Based on Sex Organs:  Juvenile Subaduit Aguly ~ (circle one)
Age Based on Body Size:  Juvenile Subadult AGultY (circle onc)
AgeBased on Pelage: - Juvenile Subadult Adult  (circle one)

Comments:

AR300513




l-915-21%

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Crata Sheet

SitcNamc_M._ Location No. ’64 '/0 - g ) Sampie No. SM i ?

C.:ollector ) : : .. - Date Collected
Processor___&2l:] [ an : - “'Date Processed__ 5/ /47 Z

fgegn)(jjv: cdj L.
Genus/Species ﬁ:c(oJ‘vS M Trap Type_é&j_ﬁ_‘ 5__ Py Live @(cmﬂe one)

Total(mm) /5 Ta}(mm)_z.cz - ‘Hind Foot (mm) "Ear(mm)_. .

Weight(g) = = Parual olc (clrcle onc)
EctopamsxtcsC/N = o ‘-;Saved” Discarded (circle one)
Endopa.ras:tes . 'Saved Discanted (cu-cle onc)
) o _:riFemlle o o
Tcstlclc Wt(g) L R o A,,Ovmy Welghi (g) L R
* L Testiclemm)y:L___._W e - Left Ovary (mm): L_ W
R Testicle(mm):L_.____. W . _ . Right Ovary (mm): L, S
Seminal Vesicle: Small Large (circle one) Placenta Scars L R

Epididymis: Conv. Not Conv. (circle one) . Embryos(no.) L R

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Qvaries (g} wio Qvaries (g) ______
ORGAN . C WEIGHT () . - _~ COMMENTS
Liver T f‘-ﬁ‘sé
Spleen i
Adrenal L R o
Kidney L R - _H.shk
Thymus -

Dorsal Pelage Color _ Ventral Pclagc Color, - Side Pelage Color,

Age Based on Sex Organs:  Juvenile (cxr::le onc) T y
_ Age Based on Body Size:  Juvenile Subadult (circle one)

Age Based on Pelage: Juvenile Subaduit Adult  ({circle one)

Commeits: T




| -AZ15-218

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet
Site Name_Av I/ _ LocationNo._ A -0 - SampleNo._SAICY &
Collector, . Date Collected
Processor__£F ] <o _Date Processed__ 5/ /#/1 2

Weight(g}

GmMpﬁ%&&L{;ﬂMﬁ Trap Type »(r/ U5 fn: na.g Live @(cﬁclc onc)'
Total{mm Tail (mm)_S z2 __ Hind Foot (mm _ Ear(mm)_—

ZF 5

_ Partial ole ) (circle one)

Ectopmsius‘:@N T

_ ZICL‘.-

_ Saved Discarded (circleone)

Endoparasites: ¥ N

Saved Discarded (circic one)

" Male

Testicle Wt (g): L,

L Testicle (mm}): L. .

R Tesele (mm): L,

Seminal Vesicle:

Epididymis;: Conv. Not Conv. (circle one)

R “Ovary Wl:lght(g) L TrR_

W . Left Ovary (mm); L_ LW

W, Right Ovary (mm): L W )
Small Large (circie one) Placental Scars L_____ R

Embryos {no.) L. R _ : T

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Cornified Turgid Plugged (circle one)
Repr. Stage: Nylli Semi Multi (circle one)

Uterus w/ Ovaries(g) _____ w/o Ovaries(g) ______

ORGAN WEIGHT (g} COMMENTS . -

Liver iice . N
Spleen v -
Adrenal L R ) — , -
Kidney L. R_ i, r';;['n_ o
Thymus — . .
Dorsal Pelage Color Ventral Pelage Color_, . Side Pelage Color, _ _
Age Based on Sex Organs:  Juvenile( Subadu}t (circle one)

Age Based on Body Size:  Juvenile ult Adis t {circie one)

Age Based on Pelage: Juvenile Subadult {circle onc)

Comments:

AR300515




SMALL'MAMMAL, SAMPLING AND PROCESSING

Small Mammal Diata Sheet

Site Name 74\'& _ Location No. EA-ip -% L Sample No.__ SM 077 .

Collector,

 DateCollected____J5™

Processor___PAi K

Date Processed__57//4/2 7

5 Trap T}}‘]’:i’efi'{b‘k’é/m f.va.u/ Live @ {circle one)

Genus/Species_ A > ) Vi
Totalimm)__sz¢ _ Tail(mm)Z {# _  Hind Foot (mm)_/ 5. Ear (mm)_—___
Weight(g)____ dd.&  Partial §hole) (circle one)
Ectoparasites: (Y/ N _5_{'«-’}-’;:_;;_-- - - o——- . - Saved Discarded (circleone).

Endoparasites: Y N

. Saved Discarded (circle one)

Male Female
Tésticle Wt (g): L R Weight(g:L______ R
* L Testicle (mm): L W o . ... Left Ovary (mm): L ' w
R Testicle (mm):L___ W ' ~_ Right Qvary (mm): L, W
Seminal Vesicle: Small Large (circle one) Placcma]' Scars L R ,
Epididymis: Conv. Not Conv. (circle ont) ’ Embryes (no’j L R )

Mammaries: Small Large Lactating (circie one}
Vagina: Inactive Comnified Turgid Plugged (circic onc)
Repr. Stage: Mulli Semi Multi (circlc one)

Age Based on Sex Organs:
Age Based on Body Size:
Ape Based on Pelage:

Uterus w/ Ovaries (g) wio Ovaries (g)
Liver /%5741
Spleen i i
Adrenal L R R
Kidney LR . . _ifestr -
Thymus o _
— > -
" Dorsal 'Pclagc Color Side Pelage Color,

(circle one)
(circle one)
(circie one)

Comments:

T T ToooTTTT o e " T "'l' e _ ) ) - AR300516



0
h
- Ke” _ SMALL MAMMAL SAMPLING AND PROCESSING
\"7 '
s
\
Small Mamma] Data Sheet
Site Name A\/&g Location No.___£EF - /- R , _Sample No._ éﬁGQ o
Collector, _ Date Collected
Processor__ Pl Kt o . Date Processed o o
Genus/Species Blarina éi"e Vi cg,r,///: Trap Typc_%&gﬂ_ lec s {cu‘clc one) _
Total{mm)__ /% Tail (mm)__&/ ____ Hind Foot (mm) Ear {(mm)_—" ] T T
Weight(g) 265 . Partia! Whole (circle one) i '
Ectoparasites: Q\I .. Saved Discarded (circle one) | - -
Endoparasites: Y N : Saved Discarded (circle one) .
@ Female
Testicle Wt (g): L R _ Ovary Weight (g): L R_ o o
L Testicle (mm): L w____ . LeR Ovary (mm): L Y
R Testicle (mm): L W Right Ovary (mm): L w_
Seminal Vesicle: Small Learge (circle onc) Placental Scars L_______R L
Epididymis: Conv. Not Conv. (circie one) Embryos (no.) L_ R o ) T
Mammarics: Small Large Lactating (circie one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circie one)
Uterus w/ Ovaries (g) w/o Ovaries (g) —
ORGAN WEIGHT (g} COMMENTS _
Liver — I‘Jb B .
Spleen —_— — B AU
Adrenal L _R____ : - - . _—
Kidney L____R__ Histe . L
. Thymus , .

Daorsz! Pelage Color ' Ventral Pelage Color, _Side Pelage Color

Age Based on Sex Organs:  Juvenile Subadult(Adylt!  (circle onc)

Age Based on Body Size:  Juvenile Subadult (circle one)
Age Based on Pelage: Juvenile Subadult Adult  (circie one) -
Comments:

i ' V _

AR300517




- 6’4/ - SMALL MAMMAL SAMPLING AND PROCESSING
o '

Small Mammai Data Sheet
Site Name, AV&Q * LocationNo._REF- 1~ 1% .. _ SempleNo_SAM0 2/
Collector ] - L Date Collected_

Processor___2hit Kim 7 " Dats Processed #Qﬂ&
Genus/Specics_Aly Trap Type Museum Special Live @cimlc one)

Total{mm)_/9 3 Tait (nm)? 2.2 "Hind Foot (mm)_ /¥ __’  Ear (mm)__——~
Weight(g) ¥ i : . Partial . Ehﬁ_o?c S(circle one)
T sl T e el - : I

EctoparasntnON — Saved Dlscarded (cm:lc onc)

Endoparasites: Y N i Saved Dlscarded (circle one)

Male/ : S Femlle

! R S O PO - ) . - -
Tesncle Wt(g) L R ) o Ovary Wclght(g) L R
L Testicle (mm): L W . Left Ovary (mm): L W

" R Testicle (mm): L W , . . Right Ovary (mm): L W

Seminal Vesicle: Small Large (circie one) Placental Scars L R,

Epididymis: "Conv. Not Conv. (circleone) ~ | . Embryos(moJ L_______R
Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circie one)
Repr. Stage: Nulli Semi Muilti (circle one)
Uterus w/ Ovaries (g) wio Ovaries (g) ‘

Liver ‘ : . . 'ﬁisfo

Spieen R : -

Adrenal L R__-_ ‘ :

Kidney L__R B /7% 2 : e

Thymus A e e . i .

Dorsal Pelage Coior __ Ventral Pelage Color__________ Side Pelagc Color_

Age Based on Sex Organs:  Juvenile @ Adult .(clrcle one)
Age Based on Body Size:  Juveniie Adult (circie one)
Age Based on Pelage: Juvenile Subadult Adult  (circle one)

Commants:™ ~ R T .

b

AR300518




/L(L.q/ _ SMALL MAMMAL SAMPLING AND PROCESSING
7 '
7
\”L
Smal! Mammal Data Sheet

Site Name_Avlexc Location No.__ A — [/~ 2/ SampleNo_SMpz22 S
Collector . . Date Collected i B
Processor____ 4] Kimt _Date Proccsscd_ﬁ‘/ L iLE2 N

Weight{g)

Genus/Species, ﬂtfi:& fgg ns;sl Vaaic it  Trap Type ﬂg&;uﬁ g;; Zg e Lwe @(cucle cmc)
Total{mm) T l(mm 2/ Hmd Foot (mm)

Ectoparasites: @4

Endoparasites: Y

e

Ear (mm)_—— ___
. Partial Wholc (circle one)

. Saved Discarded (circle 6nc)
. Saved Discarded (circle one)

)

Testicle Wt {g): L R____

L Testicle (mm}: L, W

———

R Testicle (mm): L, W

Seminal Vesicle: Smaill Large (circle one)
Epididymis: Conv. Not Conv. (circle one}

Female

Ovary Weight (g): L, R
_ Left Ovary (mm): L w . ; .
. Right Ovary (mm): L W

Placental Scars L, R

Embryvos (no.} L R .

Mammaries: Smail Large Lactating (circle one)
Vagina: Inactive Cornified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) wio Ovarics (g)
QRGAN WEIGHT (&) COMMENTS
Liver ;“f"fﬂzn } .
Spleen ——
Adrenal L R i _ -
Kidney L_____R____ P N
Thymus . A _
Doarsal Pelage Color Ventral Pelage Color Side Pelage Color
Age Based on Sex Organs:  Juvenile A8 (circle onc)
Age Based on Body Size:  Juvenile § {circle one)
Age Based on Pelage: Juvenile Subadult Adult (circle one)
Comments:

AR300519




_ SMALL MAMMAL SAMPLING AND PROCESSING

o

/’L\\? ' © SmellMammalDmaShest

Sits Namc_i'-ﬁ/x__ . LogationNo. FA—-10-F o Samplc No. SMg2
Collector : . . _DaeCollected___(F2
Processor____JPhif K omin —emememen . D81E Processed 5/, UZ/ TF

——

. i 5' .
Gl:nusfSpectes /Mfrm }u) Kﬂlt.f o i Varm/ st/ Trap Tyie, o 8¢ Yt Emg a_.f Ocm:le one}
Totalmm)__/[% . Tail(mm)__J# Ear (mm)_— >~

Hmd Foot {mm

Weight(g) 2L. & . Partial hole (cnrcle one}

Ectoparasites@ N__ N _ _ © Saved ﬁlsc.a:ae& (circle one)

Endoparasites! N ' .. Saved  Discarded. (circle one)
-74‘11"‘"eﬁ1-ale“ '

S Wiy L~ TR T T T Gvary Weighi (g L R

L Testicle (mmI): L w__ ... . _LeftOvary(mm): L W
R Testicle (mm): L W e <o+ .. Right Ovary (mm): L, W,
Seminal Vesicle: Small Large (circie one) Placental Scars L R
Epididymis: Conv. Not Conv. (circle one) ) .. .Embiyos (no.) L R_

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circie one),

Uterus w/ O?a.rim & wio Ovaries (g)

ORGAN . WEIGHT (g} .. COMMENTS

Liver . e o e ’%5}‘9

Si)!een ' 7__,..._........,.,_.,' - ’ I — . - -
Adrenal L____R____ o

Kidney L__R____ . e

" Dorsal Pelage Color — . Ventral Pelage Color Side __I’clagc Color

. T . R
Age Based on Sex Organs:  Juvenile ult Adult (circleone}
Age Based on Body Size: | Juvenile{Su t Adult  (circleone) )

Age Based on Pefage: Juvenile Subadult Adult  (circie one)

Commenis:




b‘ SMALL MAMMAL SAMPLING AND PROCESSING

¥
7 ’fb‘L
O
\/ Small Mammal Data Sheet
Site Name_Av Location No.__REF = & 20 Samplc.No. S Olf
Collector Date Collected e e
Processor__#f f_Kauta, _ ... .._DateProcessed S'ffs‘f‘?'? L .

Weight(g) L Partial @ circle one)

Genus/Species Uy s 1S oy froicus Trap Type Hysegm Spccmj Live @ (circle onc) _ .
Toa(mm)_/QZ T f(ﬁx mm?o_,_zﬁ__ Hind Foot me) Ear (mm)_—— o EE

Ectopa:asitc@N ' 7 Saved Discarded (circle one)
Endoparasites: Y N Saved Discarded (circle onc)

s ,
- Male @

Ovary Weight (g): L. -—R . -

Testicle We(g): L______R
L Testicie {(mm): L, W Left Ovary (mm): L W ~
R Testicle {mm): L W . Right Ovary (mm): L, W
Seminal Vesicle: Small Large (circle one) Placental Scars L. R
Epididymis: Conv. Not Conv. {circle one) Embryas (no.) L R _ "

Mammaries: Small Large Lactatng (circle one)

Vagina: Inactive Comified Twrgid Plugged (circle one)

Repr. Stage: Nulli Semi Multi (circle onc)

Uterus w/ Ovaries (g) w/o Ovaries () _
ORGAN WEIGHT (g) COMMENTS - . . e
Liver Hisho N o o
Spleen ' o
Adrenal L R ‘ . I
Kidney L__R___ Histe : o ) o
Thymus . ) . e
Dorsal Peiage Color Ventral Pelage Color, Side Pelage Color r L

Age Based on Sex Organs:  Juvenile S@)Adult (circle one)
Age Based on Body Size:  Juvenile mAdult (circle one)
Age Basad on Pelage: Juvenile S t Adult  (circle one)

Comments:

AR300521




SMALL MAMMAL SAMPLING AND PROCESSING

Is
7 .
rd ’fbrl E
'L\O - Small Mammal Data Sheet
Site Name A Location No__KEF — S""f"? ' .~ SampleNo. 34026
Collector | Date Collected

Processor__ Al [Sutn

Date Processed_5//5/¢ 7

Genus/Species, ézféﬁ}:;m byeiicads Trap Type ﬂ“t’b’ﬁf gMal - Livg” Dead (circle one)

Total(mm)__/¢ /Ta: (mm)__7 & - Hind Foot(mm)_g5~ " Ear(mm)__~~ "

Weight(g)

Ectoparasites: @’N

_ Partial Whole (cm:lc onc)

S R

Savod

Endoparasites: ¥ N_

. .Saved Discarded (circle one)

- Male Female
Testicle Wt (g): L R, e o Qvary Weight(g): L R
. L Testicle (mm): L W, - Left Ovary (mm): L___ W
R Testicle (mm): L W . . . QRightOvary(mm)L__ W_____
Seminal Vesicle: Small Large (circle one) Placental Scars L R, ‘
Epididymis: 'Cony. Not Coriv. (¢ir¢le one) Embryos (ng.) L__; R : "

Mammaries; Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) w/o Ovaries (g)
_ WEIGHT @ -
Liver - R
Spleen - T
‘Adrcnal | R . S i i i e
Kldncy L _ R T e - p——— —r -

. Thymus

Dorsal Pelage Color

Ventral Pelage Color, Side Pelage Color,

Juvenile Subadult Aduit  {circle onc)

Age Based on Sex Organs:

Age Based on Body Size:  Juvenile Subadult Adult  (circle one) o

Age Based on Pelage: Juvenile Subadult Adult (circleone)

Coriments: B T -

AR300522




) vt
N2

Site Name Ag&z " Location No._KEF - 2=/ 2.

SMALL MAMMAL SAMPLING AND PROCESSING -

Collector

Small Memmal Data Sheet
Sample No. SM 024
_ Date Collected

Processor___ PRIl Fivta

Date Processed__ S/ 15/9%

Total{mm il .

Weighu(g)

Trap Typ _uwfépad_ Live §ead Jicircle one)
Hind Foot (mm)__ /& ' Ear(mm) o

_ Partial Whole (circle one)

13
N -
Ectoparesites: (Y 1t
Endoparzsites: N

Saved Discarded {circle one)
_ Baved Discarded (circle one)

@ " Female

Testicle Wt (g): L R . Cvary Weight (g): L R

L Testicle {mm): L W . Left Ovary (mm): L W L _
R Testicle (mm): L w Right Ovary (mm): L W, .

Seminal Vesicle: Small Large (circle one} Placental Scars L R

Epididymis: Conv. Not Conv. (circie one) Embryos (no.) L R o . . 7

Mammaries: Small Large Lactating {(circle one)
Vagina: fnactive Comified Turgid Plugged (circie one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Crvaries (g) wio Cvaries (8) e
ORGAN WEIGHT (g} . COMMENTS __ . :
Liver Hr.’rﬁ e e
Spleen . L
Adrenal L____R__ . e )
Kidney L R Hists : : -
. Thymus _ : . .
Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color,
- : ' :
Age Based on Sex Organs: ubadult Adult (circle one)
Age Based on Body Size: cnile) Subadult Adult  (circle one)
Age Based on Pelage: €ntle Subadult Adclt  (circle one)
Comrments:

AR300523




@4( SMALL MAMMAL SAMPLING AND PROCESSING
5" *
oV |
\ Small Mammal Data Sheet

Site Name, Avég)_c ,LocationNo.j/q' —10-/0 . Sp]e No . SHMO 2 +

Coliector ' Date Collected

Processor____jhd_Kiaa , , Dalc Processed, 5"//5"]4’5‘

Genus/Species ﬂ,k(_ﬁ&. 5 Qﬁﬂﬂﬁg- Z[éﬂﬂ (rils Trap Type_ /1', &5 M Soeosw( Lwc@) (clrcic one)

Total{mm)_ 7o / Tafl (mm)_~ 20 Hind Foot (mm), " Ear (mm)_— "\

Weight(g) 35 - — i Parua.l oi/(cm:le one)

Ectoparasiteg Y' A__ - ,Saved Dlsc-iered (mrclc onc) o ' .

Endoparasites: Y N Saved Discarded (circle one)

~ Male
 Testicle Wt (g): L R - o OvayWeight(eil_~ R
"+ L.Testicle (mm): L W .. ... Lefi Ovary (mm): L w

R Testicle (mm): L. W . . .Right Ovary (mm}): L W

Seminal Vesicle: Small Large (circle one) Placental Scars L______ R

Epididymis: Conv. Not Conv. (circle onc) Embryos(no.) L : R
Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle onc)
Repr. Stage: Nulli Semi Multi (circle onc)
' Uterus w/ Ovaries (g) wio Ovaries (g)

Liver i SR ffl-'%

Spleen —_—

Adrenal L 34 o

Kidney L R . Hsin

Thymus e - e —————— i iz

Dorsal Pelage Color _ Ventral Pelage Color___________ Side Pelage Color,

Agc Based on Sex Organs:  Juvenile Subadu@;f (circle oxic) _
Age Based on Body Size:  Juvenile Subad@v (circle one)
Age Based on Pelage: Juvenile Subadu! ult  (circle onc)

COmmms: T T e L R T .'.':’:527.'..'.'.'._..7_.*;-',— Tolst T

AR300524




Site Name_/1¥

“Location No._/ A/ = &

SMALL MAMMAL SAMPLING AND PROCESSING

Small Mammal Data Sheet

Sample No. S M0 2 &

Collector,
Processor,

e

Pl Kim_

Genus/Species ﬁ;(mﬁg pcnnsgz ﬂﬂ( 29 Tm.pTypc_M”}eUm Soceral
Total{mm)_¥% Taif (mm)__—_2C __ Hind Foot (i ’ Ear (mm)

Date Collected____
_Date Processed 5‘//5“/ 1}

L1vc @(cn‘clc one) - N -

Weight{g) /95 Partigl ¥ (circle one) )
Ectnpara.s:tﬁ@N VS‘nﬁ;d stcarded (circ_lc ch;,‘c)
Endoparasites: Y Saved Discarded (circle one)
@ Female
Testicle Wt (g} L R _Ova;yWeiglzrlt (2x:L ' R,
LTesticle{mm)L___ W _____ Left Ovary (mm): L W
R Testicle (mm): L W, _Right Ovary (mm): L, w _ ; o
Seminal Vesicle; Small Large (circle one) Placental Scars L, R )
Epididymis: Conv. Not Conv. (circle one) Embryos (no.) L, R

Mammaries: Small Large Lactating (circie one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circie one)

Uterus w/ Ovaries (g) w/o Ovaries (g) _
ORGAN WEIGHT () COMMENTS
Liver Vi ?.S/c
Spleen — .
Adrenal L R
Kidney LR Heste B L
Thymus —_— _ o
Dorsat Pelage Color Vental Pelage Color Side Pelage Color,
Age Based on Sex Organs: Subadult Adult (circle one)
Age Based on Body Size: ’-‘ = Subadult Adult  (circle one)
Agc Besed on Pelage: 1Ic Subadult Aduit  (circle one)
Comments: _

AR300525




-

SMALL MAMMAL SAMPLING AND PROCESSING

'/L : , , .
\6, T T T T

- Small Mammai Data Sheet
Site Name Agk& _  Location No. KfF*é_‘"ij o VSampr lcNoﬁ-/ManE
Collector . . _ . Date Col,l,g;cmd
Processor___ i Kid _ . Date Processed_ G /751 7%
G'enu's/Specics Blrrias brovicgoda, - Trap Type, 440:,&;,',@1 ‘:/:pc.;u‘.f : Live @ {circle one)
Total(mm)__//% Tail (mm)__;4 Hind Foot (mm) ! Ear (mm) : :
Weight(g) 22, 5’ . Partial @ (c:rclc one)
Ectoparasites: O N —— _______'_ , Savcd Dlscarded (c1rc|c onc)
Endoparusites: ¥ N : . ___S_agcd___l)_ls;arded {circle one)
s SR IRTONE ApPor - 21 SR AR 3 AT (I M 1 1 .
Tstlcle Wt (g) L R . . . _Ovary Weight (g): L R
* L Testicle {mm): L W L  Left Ovary (mm): L W
R Testicie (mm): L_ w , ~ Right Ovary (mm): L. W
" Seminal Vesicie: Small Large (circle one) Placental Scars L R
Epididymis: Conv. Not Conv. (circle one). Embryos (no.} L, R

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Cornified Turgid Plugged (circle onc)
Repr. Stage: Nulli Semi Multi (circle one)

w/fo Ovaries (g) |

Uterus w/ Ovaries (=)

Liver e ——— {1 S;c
Spieen o

Adrenal L R —
Kidney L R . Histn
Thymus .

Dorsal. Pelage Color ________ Ventral Pelage Color Side Pclagc Color,

Age Based on Sex Organs:  Juvenile Subaduit @ (c1rcle onc) o -
Age Based on Body Size:  Juvenile SubadulAduld  (circle one) o
Age Based on Pelage: Juveniie Subadult Adult (circic one) ) .

Comments: e L N e S R
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/J?DIO SMALL MAMMAL SAMPLING AND PROCESSING

AN
SU

\ Small Mammai Data Sheet
Site Name, _A,_&»_{__ Location No.__~ A4 — /0 /¥ Sample No.__SMJ.70
Cotlectot ~ Date Collectad _
Processor____Phil Kywa . _ DateProcessed_S//5/5% ,
Genus/Species /ﬁrc It 57{35 IZdL) m(vﬂmr},uﬂ'rap Type, ﬂryjegﬁ%ﬁ gj L;ue (cirﬁle one) V
Total{mm)__/// 1%?1'1 }_,_mm)_zﬁ’_ Hind Foot (mm)_/.§" Ear (mm)__—— -
Weight(g), [#. Partial @g ircle one)
Ectoparasites: YQI;-) Saved Discarded (circle onc)
Endoparasites: Y : _ Saved Discarded’ (circle one)

ale Female
Testicle Wt (g): L, R Ovary Weight (g): L, R,
L Testicle {mm): L, W, " Left Ovary (mm): L W
R Testicie (mm): L, W Right Ovary (mm): L, W
Seminal Vesicle: Small Large (circle one) Placental Scars L R
Epididymis: Conv. Not Conv. {circie one) Embryos (no.) L, R LT

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comificd Turgid Piugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g} wioOvaries ()
QRGAN WEIGHT (g} COMMENTS
Liver —_— fﬁs!-a
Splesn . .
Adrenal L R____ ‘ -
Kidney L R thsbo S )
Thymus —_————— . . . - e

Dorsal Pelage Color Ventral Pelage Color__________ Side Pelage Color,

Age Based on Sex Organs:  Juvenile Sub Aduit -(Cil-'f.;lt one)
Age Based on Body Size:  Juvenile Adult  (circle one)
Age Based on Pelage: Juvenile ult Adult  (circle one)

Comments:
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@49\ . SMALL MAMMAL SAMPLING AND PROCESSING

Y B '

ciemee o« eieco. Small Mammal Data Shesat

Site Name, 41/ Location No,___J P—{ -2 S Sam.ple No Smul03)
Collector : . _ __ _ _DateCollected_ ‘
Processor___[Ph (< . > . _ Date Processed :;//57’1?-

(Géenus/Species Micratvs peinsy /V,mu, #5  Trap Typé ’“Ojg’bm SM"'J Live @ (c1rc1c one)

Toal{mm)__ /S . r___s_(_mréf_z____' - Hind Foot (mm)_Z2__’ Ear (mm)_——"
-Weight(g) 26 . Partial Whoie (circle onc)

Sl wTET EE = —'—-"—-F;':-f': =3
Ectoparasi[é@; ] .
Endoparasites: N :

_______ - - e ——— —

Female

-Testaclc Wt (g) L - ” » Ovary ngh‘l{(g) L ) R T
* L Testicle (mm): L W . _Leﬁ,Ova_:y (mm): I, W
R Testicle (mm):L_____ W, e« . ... . RightOvary (mm):L W
Seminal Vesicle: Small Large (circie one) Placental Scars L R )
Epididymis: - Conv. Not Conv. (circle one) _Embryos (no.) L, R o )
Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Cornified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle onc)
Uterus w/ Ovaries (g) ______ wio Ovaries (g)
ORGAN - WEIGHT (23 .. . COMMENTS = _ ..
Liver - . f‘l[xS/é
Spieen e - N
Adrenal L. R ,
Kidney LR .o st
Thymus e g

Darsal Peiage Color I Veniral Pelage Color, Side 'Pclagc Color.
Age Based on Sex Organs: Juvenile Subaduit @ (c:rclc‘c;nAc_). ) -
Agc Based on Body Size:  Juvenile Subadult {circle one)
Age Based on Pelage: Juvenile Subadult A ult {circie¢ one€)

Comumiefits: =~ .~ 7
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4?;(2/ SMALL MAMMAL SAMPLING AND PROCESSING

5" .

\

A .‘

\ Small Mammal Data Sheet
Site Name /4-’ _ Location No._72—( —/ -~ SampleNo SM O3~ . T
Collector o Date Coliected
Processor___ /%, ] (< an o Date Processed -;'f/s‘rf‘?'?‘-
Genns/Species, ﬂfc'r".--l‘u} 0fmr§¢4/w-\-f@'5 Trap Type, /(’{USW Sﬁf Ué—Q Live [@Ecleoné) :_-‘ : E;
Totnmm)__z£2  Tail{mm) ~ 3¢  HindFoot(mm) _Z=° / Ear(mm)_——— ~  — S e e
Weight(g) 49 _ Partial Whole (circle one)
Ectoparasites: Y@ ' Saved Discarded (circle one)
Endoparasites: Y ' Saved Discarded (circie one) )

Tele We(g): L ' Ovary Weight {g): L R_

L Testicle (mm): L, W Left Ovary (mm): L W :
R Testicle {mm): L, W Right Ovary (mm): L wW_______ _.
Seminal Vesicle: Smaill Large (circle one) Placental Scars L R : ) _ .
Epididymis: Conv. Not Conv. (circle one) Embryos (no.) L, R, T : -

Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) wio Ovaries (g) _____
ORCAN WEIGHT (¢) COMMENTS . ’ . o .
Liver . ) /’ﬁr 5/7‘
Spleen : ) 4 :
Adrenal L R . . Co o
Kidney L _R st
Thymus

Daorsal Pelage Color Ventral Pelage Color, Side Petage Color,

Age Based on Sex Organs:  Juvenile Subad @le oh;:j " o , ' ) -
Age Based on Body Size: Juvenile Subadult{Adult) (circie one)

Age Based on Pelage: Juvenile Subadult Adult  {(circle one)

Comments:
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1
\6_7’_ o _ SMALL MAMMAL SAMPLINQ 4ND_I3130CESSING
\,’L
Small Mammal Data Sheet
: ——— ’ . . e e . . . R R

Sité Name A v  LocationNo.___ //=ed =R .. SampleNo,_SMA3 3
Collector, _ S 7% . Date Collected_ ___
Processor 7}1'1 K . . Date Procassed 5‘/!5 f £

Genus/Species_. M (I lu penns / V4 AICES Trap Type, Ay Yre i gi‘me .Livc @(cirg:l_e one)
Total(mm) /2S5~ Tail (mm)___g__ _Hind Foot (mm)__=o ! Ear(mm)——_ '
Weight(g) 2%, S’ 7 Pamai(_c;rc[c cm}

Ectoparasites:” ‘A’Q ) - ) Savc.d _Dlscarded (cnrcle one) )
Endoparasites: ¥ N o . _Saved Discarded. (circle ong) .
“"Male
Testicte Wt (g): L RO Ovary Weight (25 L_____R_
* L Testicle (mm): L W Lnﬁ,QYzlry_(mm):.._L ' W,
R Testicle (mm}): L W S - Right Ovary (mm): L w____
Serninal Vesicle: Small Large (circle one} Placental Scars L____ R
Epididymis: Conv. Not Conv. (circie one) - ~ Embryos (no) L R
Mammaries: “Small La.rgc Lactating (circie one}
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)
Uterus w/ Ovaries (g) _ wilo Ovarics (g)
Liver ‘ . - Hrl}é o
Spleen — ' _ DI
Adrenal L R - , .
Kidney o L. R Hoate

Thymus

Dorsal Pelage Coior ' __ Venual Pclagc Color__ Sidc Pclagc Color
—_—— e oo T

Age Based on Sex Orgaiis: “Juvenile, Subadult{Adult_J (circleone) )
Apge Based on Body Size:  Juvenile Subaduit (circle one) )
Age Based on Pelage: Juventle Sl_.lbadult {circle one)

Comments:. e SR

e el ce e f el - AR300530




W SMALL MAMMAL SAMPLING AND PROCESSING

T ah B ; _
/L\‘O r} N ’ - . .
g . ) . . -
\ N
Small Mammal Pata Shest '
: ®

Site Name_A4 v Location No.__REF—§ "‘//?/q . . Sample No, SM034 .
Collector, : ) Date Collected e
Processor____Phil KrM ... DateProcessed 5'?/3?‘35" ,,,,, o .
Genus/Spécies A ftg Qﬁls_ g-nﬂgéf vamicyS Trap Type " Live \De (cil_'q:_lc one) o
Total{mm) gég Ts:l {(mm)__4{ Hind Foot (mm) E.ar (mm) T o LT s
Weight(g) _J Partial Whole (circle one) S
Ectoparasim@N ] .Saved Discarded (circle one} )
Endoparasites: Y N : .Saved Discarded (circle one) ’ ‘ T e
Testicie Wt (g): L R  Ovary Weight(gyL_____R
L Testicle (mm): L W ) Left Ovary (mm): L W _ R
R Testicle {mm): L W, ) _Right Gvary {mm): L_ W - T -
Seminal Vesicle: Small Large {circle one) Placental Scars L . o
Epididymis: Conv. Mot Conv. {circle one} Embryos (no.) L > R = e i vEae

Mammarics: Small Large Lactating (circle one)

Vagina: Inactive Comified Turgid Plugged {circle one)

Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) w/o Ovaries (g) '
Liver - Fﬂs‘/—a 7
Spleen ——— '
Adrenai L R

. Kidney | N : S s f‘c‘

Thymus -

Dorsal Pelage Color Ventral Peiage Color_________ Side Pelage Color, i

Age Based on Sex Organs:  Juveniie Subadult Adult  (circle one)
Age Based on Body Sizer  Juvenile Subadult Adult  (circle one)
Age Based on Pelage: Juvenile Subadult Adult  (circle one)
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SMALL MAMN[AL SAMPLING AND PROCESSING o

P A

\‘0 = e L=t
-Small Mammal Yata Sheet

Site Name Au’éﬁé - Location No, W = e R7H - 2.0 e ,Saf!ipleND-_ﬁﬂ_.L_' 035
Collector__—_ i . Dase Collected
Processor Fhyi b — . .- Date Processed__ 71575
Genus/Species_ f"fgmufw)’ ffy(g o¢S  Trap Type £f. 5{; Lot Spwuf Live ‘ (cn-cic onc)
“Total(mm)_/£% "Eaj] mm) #/ ~_Hind Foot (ram), T Ear (mm)_——

Weight(g)

"Partial W (cm:!e one)

Ectoparasites{ Y
Endoparasites: Y

~

N

Saved Dlscarded (cu'cle onc)

""Saved Discarded (circle one)

- .__———————i—— PR T
- Maleﬂ /

: S e L P dSLITY ORI :‘w—" - .-J_F-ﬂ e I R R T et oo —
Testicle Wt {g): L R Ova.ry Weight (g) L R,
- L Testicle (mm): L w. N _‘ ) _' L _Lgﬁ Ova.ry (mm) L_ _w_

R Testicle (mm): L W .. .. . RightOvary (mm): L W, .

Seminal Vesicle: Small Large (circle one) I Placental Scars LR

Epididymis: Conv. NotConv.(circleonej @ Embryos({ne.) L R
Mammaries: Small Large Lactating (circle one)
Vagina: Inactive Comnified Turgid Plugged (circle one)
Repr. Stage: Nulli Semi Multi (circle one)
Uterus w/ Ovaries (g) _ w/o Ovaries (g)

ORGAN WEIGHT (g) COMMENTS

Liver ‘ _ - HrSJLD

Spleen i

Adrenal — — -

Kidney Hosfe

Thymus. - - i

Dorsal Petage Color chml Pelage Color, S:dc Pcla,gc Coler,

Age Based on Sex Organs: :Iuvcmlc ; ' it A ‘ - (c:rclc one) -

Age Based on Body Size:  Juvenii had u Adult/ (circle one)

Age Based on Pelage: .. Juvenilg»8uba ult (cu-cle onc)

Comments: - e A h -

- .
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SMALL MAMMAL SAMPLING. AND PROCESSING

Genus/Species__f% 7oy Sass /fumﬂuj
Total(mm)__} 7§ 'i‘a;,(_mm) YQY  Hind Foot

Weight(g)

Ectopnmsites@N .

Endoparasites: ¥ N

Trap Type, 4 L/

‘9
4 1/\
\
Small Mammal Data Sheet
Site Name A4 V¥ " Location No.___ WA - Souil - [ # i Sample No._S A£ 0.3 é |
Coliector, Date Collected
Processor Pl 1A Date Pmmdﬂ/Sf? o

Live @ {circle onc)

(mm)_lv_v%ﬂ_ Ear (mm) =" "
" Partigl Whole (circle one)

Saved Discarded (circie one)

_ Saved Discarded (circle one)

Testicle We(g): L. R
L Testicle {mm): L. w____
R Testicle (mm): L, W

Seminal Vesicle: Smell Large (circle one)
Epididymis: Conv. Not Conv. (circle onc)

- Male CF@

. ,
. Ovaly Weight (g): L R,

Left Ovary (mm): L W
_ Right Ovary (mm): L W

Placental Scars L R :
Embryos (no.) L R )

iMammaries: Small Large Lactating (circle one)
Vagina: Inactive Comified Turgid Plugged (circle one)
Repr. Stage: Nuili Semi Multi (circle one)

Uterus w/ Ovaries (g) _ wilo Ovaries (g)

ORGAN WEIGHT. () COMMENTS
Liver s ,Ln
Spleen .
Adrenal L R i
Kidney L___R Histn

. Thymus ) :
Dorsal Pelage Color Ventral Pelage Color, Side Pciage Color.
Age Based on Sex Organs:  Juvenile @dult (cm:lc Orne) -
Age Based on Body Size:  Juvenile @lﬂult {(circle one) -
Age Baszd on Pelage: Juvenile § ult Adult  (circle one) .

Comments:
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A

o

Site NméML Location No,_77 - 44- %

SMALL MAMMAL SAMPLING AND PROCESSING

'Small Mammat Data Sheet

sgnpleﬁo. s 3F

Collector, : . —...... Date Collected

Processor____ P [iwr . . . DateProcessed_ 5[i7 /43

Gentzs/Species L Trap Type Mosevm 5709“1 Lwc@ (circle one)
. Total{fmm)__| ~ Tail mm) 1Q . Hind Foot (mm)__ %/ __ Ear (mm)__——" ~

Weight(g) 22 __Partial ‘Whole (circieons) =

_ Saved I.J_i,sca:du_i____(wcig on.¢1 )

- .
Ectoparasites: Y@}
Endoparasites: Y N ____

T~ “Saved Discarded (circle one)

“Male Female‘

. F T N T S
Testicle Wi (g): L R . Ova;y Wclght (g) L R'

* L Testicle(mm):L______ W . Left Ovary (mm}: L W_
R Testicle (mm): L W . Right Ovary {mm): L — W
Seminal Vesicle: Small Large (circle one) Placental Scars L__.__. . R
Epididymis: Conv. Not Conv. (circle one)  Embryos (no.} L. R

Mammaries: Small Large Lactating {(circie one)
Vagina: Inactive Comified Turgid Plugged {(circle one)
Repr. Stage: Nulli Semi Multi (circle one)

Uterus w/ Ovaries (g) w/o Ovaries (g}

Age Based on Sex Organs:
Age Based on Body Size:
Age Based on Pelage:

lLive:r - M' < L

Spleen .

Adrenal L R o :
. Kidney L e Al

Thymus - -

Dorsal Pejage Color Venual Pclagc Coior

Sldc Pelagc Color

/,-_,) ‘
Juvenile Subadult cAdult (circle onc)
Juvenile, Subadul

Juvenile Subadult Adult

{circle O_,lle) .
(circleone) '

Commenis: . - E
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APPENDIX B
Field Notes/Stream Habitat Survey
Avtex Fibers Site
Front Royal, VA
February 1999

215\deMf\9902\r22 1 5. wpd
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Figure 5.1-1. Physical Characterization/Water Quality Field Data Sheet for use with o)l Rapid Bioassessment Protocols,
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APPENDIX C

Final XRF Validation Report .

Avtex Fibers Site
Front Roval, VA,
February 1999




Roy F. Weston, inc.
GSA Raritan Depot
Building 209 Annex (Bay F)

; ® 2890 Woodbridge Avenus
OESIGNERSICONSULTANTS  Edison, New Jarsey 08837-3679
. §08-321-4200 * Fax 908:494-4021

DATE: . 26June 1997 . .

: o ’
e ,f,_..jﬁ . / (_/:"\TCI_.)C-.(,

THROUGH: - Vinod Kansal, REAC Analytical Section Leader . g
Jay Patel, REAC Inorganic Group Leader "-T"'L Peke

FROM: Detinis Kalnicky, XRF Chemist ,épuw., M

SUBJECT: _ON-SITE ANALYSES, AVTEX FIBERS SITE, FRONT ROYAL. VA
WORK ASSIGNMENT #2-215 - FPXRF ACTIVITIES

-

TO: * ’.Rajeshmal Singhvi, U.S. EPA/ERTC

BACKGROUND

Aviex Fibers is located in Front Royal, VA and was a former rayon, polyester, and polypropylene processing facility.
Rayon fibers were produced from 1940 until the pilant closed in 1989. Polyester was manufactured from 1970 to
1977, and polypropylene was manufactured from 1985 to 1989. Residential areas border the site to the south and the
east, General Chemical borders the site to the northeast, and the South Fork of the Shenandoah River borders the site

to the north and west. The facifity occupies approximately 440 acres. Two Spectrace 9000 Field-Portable X-ray -

Fluorescence (FPXRF) analyzers, maintained and eperated by Response Engineering and Analytical Contract (REAC)
personnel, were used to support United States Environmental Protection Agency/Environmental Response Team Center
(U.S. EPA/ERTC) acfivities af the Avtex Fibers site. REAC personnel performed on-site analysis of sediment and soil
samples for target elemenr.s zine (Zn) Iead (Pb), ppf.-r (Cu), chromium (Cr), arsenic (As), cadmium (Cd), and iron
(Fe). : T

OBSERVATIONS AND ACTIVITIES.

9000 FPXRF Analv
Orie trip was made to the site from Il to L5 May; [997, to determine the extent of target eiemem contaminaﬁon in site
sediment and soil samples utilizing two Spectrace 9000 FPXRF analyzers (S/N Q-003 & Q-023). A rtotal of 37
sediment/soil samples wete analyzed on-site. The Spét';‘trace 9000 FPXRF measurement times {instrument live-time)
were 200 seconds for the cadmmm-l(l9 (Cd-109) source and 60 seconds for tl]e amenc:um-24l {Am-241) and iron-53

(Fe-55) sources.

Sairiple preparation, analysis, and quality assurance/quality control (QA/QC) procedures used in this study conform to

thase described in the U.S. EPA/ERTC REAC Standard Operating Procedure (SOP) #1713, Spectrace 9000 Field

Portable X-ray Fluorescence Qperating Procedure

ccr= - Central File-WA #2-215
Nancy J. Finley, U. 3. Fish and Wildi_ifé"Serviéé'
David W. Charters, U.S. EPA/ERTC Work Assignment Manager
Mark Huston, REAC Task Leader ' ‘

\2I5\delr\9706\krErpt.215
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Sample Preparation

Soil/sediment sampies were received in labeled plastic bags. Each sample was mixed with a stainiess steel .
Stones and debris were removed prior to placing 10-20 grams of the sample into a labeled aluminum weight boat. tn
samples were dried in an oven for -2 hours. Duplicates were prepared for every 10 samples and the suffix "DUP" was -
added to the sample ID for the duplicate sample. After drying, the sample was passed through a 10-mesh stainjess steel
sieve 10 remove rocks and large organic matter. The sampie was then placed in a labeled 31 millimeter (mm)
polyethylene X-ray sample cup and sealed with 0.2 mil thick polypropyiene X-ray window film. Prior to XRF analysis.
the sample cup was rapped against the tabletop to pack the sample evenly against the film window. The sampie cup was
placed directly on the probe apernire window of the Spectrace 9000 FFXRF analyzcr the safety shield was closed, and
analysis was initiated with the measurement times previously noted. -

EPXRF Apalysis Resuits

XRF analysis resuits for each measurement were saved in the Spectrace 9000 internal data logger memory. The data
was downloaded and archived on computer disks on a daily basis. Selected target element (Cr, Zn, Pb) results for each:
sample and standard analyzed were logged into the Spectrace 9000 field logbooks (# REACIH-L-00203 and REACII-L-

00211), Target element resuits were qualified using the field method detection and quantitation limits discussed in this
report. ) s

QA/QC Procedures

The reliability of each Spectrace 9000 FPXRF unit and application model was evaluated daily during the site visit. The
energy calibration check and detector resolution check were performed at the beginning of each day to ensure thar
proper instrument calibration was maintained and that the detector resolution was adequate for producing reliable X-ray
intensity measurements. The Spectrace 000 soil application model was verified at the beginning of each day folthc

target elements. This was accomplished by analyzing a blank sampie and a set of three National Instinie of S
and Technology (NIST) Standard Reference Materials (SRMs) #2709, #2710, and #2711. Energy calibration
detector resolution checks, and application verification results were recorded in the Spectrace 9000 field logbooks
(#REACII-L-00203 and REACII-L-00211).

A low concentration standard, NIST SRM #2709, was analyzed at the beginning of each day and periodically during
sample analysis to establish statistically derived method detection and quantitation limits for the targer elements. The
standard deviation [STD (n-1)] for these anaiyses was used to calculate the Spectrace 9000 method detection limit
(MDL) and method quantitation limit (MQL.) for each target clement. The standard deviation for FPXRF analysis of
the blank sand sample was used to estimate MDL and MQL for Fe because the Fe concentration was too high in SRM
#2709 for MDL determinations. The MDL was calculated as three times the standard deviation (MDL =3 x STD) and
the MQL was defined as ten times the standard deviation (MQL = 10 x STD) for repeat measurements.

The MDL values used to qualify final FPXRF results (Appendix A) represent a conservanvc combination of the values
determined for the two Spectrace 9000 analyzers. For each target element, the larger of the two MDL values was used
to qualify the data. : :

Spectrace 9000 results were qualified by a "U" for analyses less than the MDL (not detected).

\215\de M9 T06\xrfrpt. 215 -
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Regression analys;is could ndt_bc performed for Pb, Cu, Cr, As, and Cd because most results were less than the XRF
MDL. FPXRF and laboratory data were compared based on XRF MDLs and MQLs. The resuits of these comparisons
are summarized below: . _

Element - | Total number of FPXRF Resuits - Laboratory FPXRF Confirmed
Confirmition ' ' Results by Laboratory
Samples
Pb 9 6 sampies < XRF MDL < XRF MDL . yes
1 sampie =230 mg/kg 200 mg/ke yes
I sample = 210 mg/kg 170 mg/kg yes
Cu 9 8 sampies < XRF MDL < XRF MDL yes
1 sampie > MDL and < MQL < XRF MDL no-
cr 9 , 9 samples < XRF MDL < XRF MDL yes
As 9 6 samples < XRF MDL <XRFMDL |- " yes
. 1 sample > MDL and < MQL . { < XRF MQL yes
2 samples > MDL and < MQL | <XRFMDL no
Cd 9 . 9 samples < XRF MDL . < XRF MDL yes

* These comiparisons suppoit QA2 data objectives for FPXRF analysis of Pb, Cu, Cr, As, and Cd.

REFERENCES . oo .

Kane, 1. S..1993. “Reference Materials.” American Laboratory, Octob«_sr: pp- 96-97.

U.S.EPA/ERT. 1991. Qualitjr Assurance Téchnical Information Builetin, "Fie:lﬁd—:Ponable X-Ray Fluorescence”, Volume
1, Number 4. C e R S :
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APPENDIX A
MDL Qualified FPXRF Analysis Results
FPXRF Activities Report
Avtex Fibers Site
June 1997
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Aviex Fibers site {wa1215)

‘Spectrace 5000 FPXRF; S/N Q-003 & Q-023
~ Cd104-200; Fe55-60; Am241-60 seconds
Final FPXRF data; MDL Qualified; 2 Significant Figures
- Sediment / Soll

© MDL 90 45 100 400 60 150 300
XRF 1D CLIENT ID LOCATION DATE Zn- Pb Cu Cr As Cd Fe
: ; ANALYZED  (mglk mglk mylk mg'k mg'k mgk mg/k
XRF1 A11-215.00001  River 11-MAY-1997 130 U u U U U 17000
XRF10 A11-215.00010 River 12-MAY-1997 u u- U u u U 17000 .
XRF 11 A11-215-000tt  River 12-MAY-1997 U U u U U U 17000 '
XRF12 A11-215.00012  River 12-M*\Y-1997 95 u u u U U 30000
XRF20 A11-215-00020 Upland 11-MAY-1997 980 U u u u U 38000 |
XRF21 A11-215-00021  Upland 11-MAY-1997 1900 u u U U U 31000 ;
XRF22 A11-215-00022  Upland 11-MAY-1997 84 U u U u U 22000
XRF23 A11-215.00023  Welland 12-MAY-1997 u ] U u 79 U 41000
XRF23DUP A11-215-00023 Welland 12-MAY-1997 120 u u u U U 42000 . |
XRF24 A11-215-00024 Welland 12-MAY-1997 280 v u u u U 38000 |
XRF25 A11-215.00025 Fly Ash 12-MAY-1997 170 U 140 u 180 U 63000 |
XRF26 A11-215-00028  Fly Ash 12-MAY-1997 580 ¢« U u u 160 U 100000
‘XRF27 A11-215-00027 Relerence Area 12-MAY-1997 110 U u u 64 U 43000 |
XRF28 A11-215-00028  Reference Area 12-MAY-1997 110 v u U U U 13000 °
XRF2A A11-215-00002 River 11-MAY-1997 U u U u v U 15000
 XRF28 -A11-215.00002  River 11-MAY-1997 v U u u u U 1gogo
XRF3 'A11-215-00003 River 11-MAY-1007 v u U U U U 15000 |
XRF30 A11-215-00030 Upland 12-MAY-1997 1800 u u T U U 35000 |
XRF31 A11-215.00031  Upland 12-MAY-1997 1500 U U U u U 35000
XRF32 A11-215-00032  Upland 12-MAY-1997 1100 U u u 73 U 32000 ;
XRF33 ~ A{1-215-00033  Upland” 12-MAY-1997 280 U U u 130 Y 55000 .
XRF34  ~A11-215-00034 Upland 12-MAY-1997 140 U U u 120 U 70000 .
-XRF34DUP A11-215.00034 Upland 12-MAY-1997 1860 u u u 170 U 79000 ,
XRF35 ‘A11-215-00035 Upland 12-MAY-1997 ' 150 U u u 150™ U 46000 ° !
XRF36 A11-215.00038  Upland 12-MAY-1997 400 U u U 92 U 44000 .
XRF3a7 A11-215-00037  Upland 12-MAY-1897 310 230 u u u U 25000
XRF38 'A11-215-00038  Upland 12-MAY-1897 - 460 210 U u u U 20000
XRF39 A11-215-00039  Upland 12-MAY-1997 410 u v u v U 28000
XRF4 © A11-215-00004 River 11-MAY-1897 170 U U U u U 20000
XRF40° A11-215-00040  Upland 12-MAY-1997 420 55 100 U U U 120000
XRF41 A11-215-00041  Reference 12-MAY-1997 120 u u u u U . 20000
XRF41DUP" A11-215-00041 Reference 12-MAY-1997 110 U u u u U 20000
XRF42 A11-215-00042 Reference 12-MAY-1997 U ) ) U 1) u 11000
XRF43 A11-215-00043 Relerence 12-MAY-1997 180 51 v u u U 14000
XRF5 A11-215-00005 River 11-MAY-1997 U U u' u u U 20000
XRF6 A11-215-00006  River - 11-MAY-1997 u u u u ] U 17000
XRF7 A11-215-00007 River 12-MAY-1997 110 U u U u U 34000
XRF8 A11-215.00008  River 12-MAY-1997 U v U u U U 24000
) . AR300571
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Avtex Fibers site (wa1215)

Spectrace 9000 FPXRF; S/N Q-003 & Q023
Cd109-200; Fe55-60; Am241—60 seconds ..

MDL and QA/QC Dala
Sediment / Soil
Q-003 data

D DATE Zn'  Pb - Cu

ANALYZED  {mg/kg) (mgkg} (mg/kg)

Cr

(marka)

AVG = average

STDS - Standard Devialion (n-1 method)
MDL - Method detection Limit

MAQL - Method Quantitation Limit

MDL SAMPLE
#2709 11-MAY-1997 88 -1 14 48
#2709 ° 11-MAY-1897 . 10§ 5 . 28 .36
#2709 11-MAY-1997 90 -3 29 64
#2709  12-MAY-1997 78 5 20 41
2709 12-MAY-1997 50 2 11 160
#2708  12-MAY-1997 94 A1 16 57
#2709  12-MAY-1997 117 1 -8 1
#2709 13-MAY-1897 95 7. 27 -87
#2709  13-MAY-1897 95 13 8 -176
#2709 13-MAY-1997 116 0 =21 .37
#2709, 14-MAY-1997 86 -6 -1 -57
#2709 14-MAY-1997 ‘90 -6: 1 -98
#2700 . 14-MAY-1997 95 A5 -27 55
#2709 ' 14-MAY-1897 11 8 . -8 50
AVG 97 -5 5 -30
STDS 1 5 18 80
© MOL 33 15 54 240
MaL 110 50 180 800
Number of Obs 14 14 14 14

As

Cd Fe

(maikg} (moikg) (mgtkg)

m-—— = mas SooESST SSERESS SESSSS SSSSSE SESSSSS mEsSS=Sn SSonss

132 31787
92 33140
203 31930
35 32200,
122 32544
48 31938
85 32057
57 32133
3. 32313
72 32906
76 31972
69 32639
69 31803
42 32679
RESE Sx=maD
79 32351
48 458
147 NA
480 NA -
14 14

AR300573




Avtex Fibers site (wa1215})
Spectrace 5000 FPXRF; S/N Q-003 & Q-023
Cd109-200; Fe55-60; Am241-60 seconds
MDL and QA/QC Data

T

Sediment ! Soil
Q-003 data
D DATE Zn Ph Cu Cr As cd Fe
_ ANALYZED  (mg/kg) (mglkg) (maikg) (mglkg) (molkg) (malkg) (mglkg)
SENUNEED NTARARSESORS FRURRREART ETNIGRTR EREERS RREATNDE EENNNES S mmakesieie
QC SAMPLE
#2710 11-MAY-1997 6280 4985 2886 93 261 223 32571
#2710 11-MAY-1997 6200 5088 2785 -32 250 144 31954
#2710 12-MAY-1997 6204 5043 2789  -218 161 -85 32118
#2710 . 12-MAY-1997 6428 5177 2018  -163 137 33 32438
#2710 12-MAY-1997 6324 5173 2848  -128 141 174 33049
#2710 12-MAY-1897 6410 5130 2878 -86 133 143 32431
#2710 13-MAY-1997 6342 5165 2863 77 111 111 32181
#2710 13-MAY-1997 8160 5018 2925 -18 279 214 31832
#2710 13-MAY-1997 6262 5064 2692 19 220 .183, 32422
#2710 14-MAY-1997 6090 5008 2817  -104 248 89 32057
#2710 14-MAY-1697 6317 5058 2909 14 306 75 32880
#2710 14-MAY-1997 6499 5103 2810  -197 278 135 33107
#2710 14-MAY-1997 6248 5102 2828  -114 231 153 32641
AVG' 6208 5086 2842 17 213 125 32438
STDS 111 64 66 g4 65 78 402
COV{(%) 18 1.3 23 1.2
Number of Obs: 13 13 13 13 13 13 13
Certifed value 6852 5532 2850 NA 626 22 33800

AVG - average
STDS - Standard deviation {n-1 mathod)
COV(%) - Coefficient of Variation in percent

. AR300574




K | ¢ ' |
Aviex Fibers site {wa1215) : ' ' .
Spectrace 5000 FPXRF; S/N Q-003 & Q-023 ' )
Cd105-200; Fe55-60; Am241-60 seconds
MDL and QA/QC Data -
Sediment / Soil
Q-003 data

=

ID  DATE Zn Ph i Cu Cr As Cd Fe
: ANALYZED - (mglkg) (mglkg) (ma/kg) (mgikg) (mgfka) {molkg) (mglkg) .

=

ZERO CHECK SAMPLE: 60 SECONDS PER SOURCE

USAND  11-MAY-1997 9 4 18 173 2 77 288

#SAND 11-MAY-1997 7 -3 . 18 88 5 80 203

#SAND . 12-MAY-1897 -44 -2 -8 134 12 129 49
#SAND 13-MAY-19897 -44 -0 -3 08 0 ‘B 203 ‘
ASAND 14-MAY-1987 - -60 Sy S ) | 75 -1 78 241

AVG -30 -3 2 114 3 92 196

Number of Obs 5 5 5 ‘5 5 5 5

AVG - Average

AR300575




Avtex Fibers site {wa1215)

Spectrace 9000 FPXRF,; S/N Q.003 & Q-023
Cd109-200; Fe55-60; Am241-60 secands
MDL and QAIQC Data
Sedimant / Soil

Q-023 data
D DATE
ANALYZED
DEZIRESTE EONRARSESSEISS
MDL SAMPLE
#2709 11-MAY-1997
#2709 11-MAY-1897
#2709 11-MAY-1097
#2709 12-MAY-1997
#2709 - 12-MAY-1997
#2709 12-MAY-1897
#2709 12-MAY-1097
#2709 13-MAY-1997
#2709 13-MAY-1997
#2709 13-MAY-1997
#2709 14-MAY-1897
#2709 14-MAY-1997
#2709 14-MAY-1807
#2709 - 14-MAY-1997
AVG
STDS
MDL
MQL
Number of Obs
AVG = average

-Zn

Pb

Cu

(mgikg) (mafkg) (malkg)

ESESEIZ ESIRERR ASZEOE

14

-10

14

58
46
56
-21

40

STDS - Standard Seviation (n-1 method)

MDL - Malhod detection Limit

MQL - Mathod Quantitation Limit

Cr

As

Cd

Fe

(moikg) (mgikg) (mglkg) (mglkg)

EENZER SEESRAR RREREER IRRRESDE

99 43 -1 32850

1 a5 -53 32813
-63 a9 68 32541
-188 -7 §2 33083
17 23 51 35178
28 65 58 32186
-22 22 58 32669
-192 20 3 3331
395 52 - 31, 34175
-60 58 11 32834
128 30 21 33833
11 49 57 33168
35 3o 11 34425
55 a2 1 33073
35 a8 26 33370
137 19 3 835
41 57 29 NA
1370 180 330 NA
14 14 14 14

. AR300576




Avtex Fibers slte (wa1215}

Spectrace 9000 FPXRF; SIN Q-003 & Q 023

Cd109-200; Fe55-60; Am241-60 seconds

MDL and QA/LC Data

Sediment / Soil . oo
Q-023 data . :

iD DATE 2z Pb  Cu cr  As  Cd Fo
ANALYZED  (mglkg) (mgikg) (mglkg) (mglkg) (mal/kg) (malkgl (mgikg)

=== e EODCREDENLOS SEEEm=- - mEEEss EEESmm=m mIIREIRES -

QC SAMPLE e
#2710 11-MAY-1997 - 6742 5304  284] -252 68 -106 32753
#2710. 11-MAY-1897 . 6748 5108 . 2001 .24 305 68 33256 ,
#2710 11-MAY-1997 6668 5231 2865 -149 150 61 33334 f
#2710 12-MAY-1997 -~ 6472 5242 2802 277 160 113 34538 ‘
#2710 12-MAY-1997 . 6692 5441 3003 171, 66 -85 34468
#2710  12-MAY-1997 = 6550 5296 3049 134 i8 62 32916
#2710  12-MAY-1997: 6736 5302 2790 -178 73 214 33006
#2710 13-MAY-1997 © 6585 5328 2615 -1 23 23 34450 -
#2710 13-MAY-1897 © 6743 5267 3103 -202 138 - 31, 32946 o . : .
#2710 13-MAY-1897 | 6242 5147 2958 -2 205 87 33683 o . - o
#2710 14-MAY-1097 = 6528 5350 2805 - 166 72 59 33374 s ‘ )
#2710 14-MAY-1887 68321 5208 2067 -39 299 189 33919
#2710 14-MAY-1997 6374 5172 3119 -133 182 -22 32710 ' j
#2710 14-MAY-1997, 6553 5233 3030 19 85 113 34846 - ;
srmmmrons S==s == == SSofmm= ToESDE SsSSSE EDRIoSR SESZESR Zzna=N
AVG 6568 5259 2938 -39 126 58 33592
STDS; 167 87 136 156 101 87 729
COV(%) 25 1.7 46 22
Number of Obs 14 " 14 14 14 14 14 4
Cerified value 6952 5532 2950 NA 626 22 33800

AVG - average
STDS - Standard deviation (n-1 method)
COV(%) - Coefficient of Variation in percent
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Avtex Fibers site (wa1215)

Spectrace 9000 FPXRF; S/N Q-003 & Q-023
Cd109-200; Fe55-60; Am241-60 seconds
MDL and QA/QC Data

Sediment / Soli

Q-023 data
D DATE Zn . Pb Cu Cr As cd Fe
ANALYZED  (ma/kg) (mgfkg) (mg/kg) (mgikg) (malkg) (matkg) (mgika)
mommmmag ELEESAEASSS ZXTEIRAS XAITREE BEEIS0IX IRRESATS SRRERAR EFESEISR —manaa

ZERO CHECK SAMPLE: 60 SECONDS PER SOURCE

BSAND . 11-MAY-1897 81 16 33 87 -8 82 -230
SSAND  12-MAY-1997 18 18 .35 253 .43 177 229
SSAND  13-MAY-1897 78 5 48 47 19 5  -86
#SAND  14-MAY-1807 10 8 50 113 44 283 -133
#SAND = 14-MAY-1997 28 4 20 149 .24 14 132
AVG . 35 2 15 99 -1 103 72

Number of Obs 5 5 5 5 5 5 5

AVG - Average

. AR300578




APPENDIX C
Preliminary FPXRF Field Reports
FPXRF Activities Report
‘Avtex Fibers Site
June 1997
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- fetals screening ) ' .
REAC Work Assignment #1215-01
Spectrace 9000 XRF Soil Screening

Site Name: Avtex Fibers
UnltS‘ ppm

Code Run Qual , Qual Qual Qual
XRF-2B ll—HAY-lQQ? ND - ND - KD = ND -
XRF-3 11-MAY-1997 ND .= ND - ND - ND -
XRF20 11-MAY-1997 980 - ND - ND - ND -
XRF4 11-MAY-1997 170 . J ND - ND - ND -
XRF-2A 11-MAY-1997 ND - ND - ND - ND -
XRF-1 ~ 11-MAY-1997 130 J ND - ND - ND -
XRF-21 11-MAY~1997 1900 -~ ND - ND - ND -
XRF-22 11-MAY-=1997 94 J ND ~ ND - ND - -
XRF-6 11-MAY~1997 ND - ND - ND = ND -
XRF-5 11-MAY-1997 NO - ND - ND - ND -
l. S
L ¥
Application:S0OILS with U,Th,Ag 23 08B-02- 1995
PR

Zn Pb Cu Ccrlo
Minimum Detection Limit (MDL) = 90 36 100 400
Minimum Quantitation Limit (MQL)= 300 120 330 1330

ND = below KDL
J = above MDL, below MQL
NOTE: Draft results, no QA/QC evaluatlons performed. All XRF data .

are subject to change.
AR300580 1




. ' - fe .als screeﬁi‘ng | '
REAC Work Assignment #1215-01
Spectrace 9000 XRF Soil Screening

5ite Name: Avtex Fibers

Jnits: ppm
3ample Date Zn Pb _ .Cu CrLo
Zode Run Qual Qual ‘ Qual Qual
{RF-23 12-MAY-1997 ND - ND - ND - ND -
(RF=-23DUP 12-MAY~-1997 120 J ND - ND - ND -
(RF27 -12=-MAY¥-1997 -110D J ND - ND - ND -
RF10 12-MAY~1997 ND - ND - ND = ND -
RF11 =~ 7.1 2=-MAY-1997 ND - ND - ND = ND -
RF26~ = =~ 12-MAY-1997 G580 - ND = ND - ND -
RF32 12-MAY-~1997 1100 .= ND - ND. - ND -
RF35 12-MAY-1997 150 . J ND = ND - ND - -
RF36 12~-MAY-29597 400 - ND ~ ND - ND -
RF37 12-MAY-1997 310 - 230 = ND - ND -
RF42 12-MAY~-1997 ND - ND - ND - ND -
RF41 12-MAY-1997 120 J ND - ND - ND -
RF41DUP 12-MAY~-1997 110 J ND - ND - ND -
‘ F=24 12-MAY~1997 280 - J ND - ND -~ ND -
Q§25 12-MAY-1997 170 J ND - 140 J WD -
28 12-MAY-1997 110 - J ND - ND - ND -
R¥7 12-MAY¥-1997 110 J ND - ND - ND -
RF8 12-MAY-1997 ND - ND = ND - RD -
RF9 .. - 12-MAY-1997 150 J KD '~ ND - ND -
RF30 12-MAY-1997 1800 - ND - ND - ND -
RF31 .12-MAY-1997 1500 - ND - WD - ND o=
RF33 12-MAY~-1997 290 J ND - ND = ND o~
RF34 12=-MAY-1997 140 J 3% J ND - KD -
RF34DUP - 12-MAY¥-~-19597 160, J ND = ND ¥ =AND -
RF38 12-MAY-1997 460 - 210 = ND - ND -
* RF39 12-MAY~-1997. 410 - ND - ND = ND -
RF40 12-MAY-~1997 420 - 55 J 100 J ND -
RF43 12-MAY-1997 190 J 51 J ND - KD -
T e e e e e e e e e e e e e ——
opllcatlon SOILS with U,Th,Ag Q23 08-02~1995
qr;UUS
' . Zn Pb Cu CrLo
inimum Detection Limit (MDL} = 90 " 36 : 1¢0 _ 400
inimum Quantitation Limit (MQL)= 300 . 120 330 1330

= below MDL
‘above MDL, below MQL

‘E Draft results, no QA/QC evaluations performed. All XRF data

are subject to change.
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Metals screening . .
REAC Work Assignment #1215-01 -
Spectrace 9000 XRF Soil Screening
Site Name: Avtex Fibers
Units: ppm
Sample Date
Code Run
e T = = ——— —meie e - - = :
XRF12 12-MAY-1997 95 J ND - ND - ND
XRFSB 12-MAY-1997 160000 - 210 - = ND - ND
XRFFA 12-MAY~-1997 400 - 43 J 230 J ND
e e e ) == —— . e
Application:SOILS with U,Th,Ag Q23 08~02-1995
Q-QCD'S
Zn Pb Cu CcrlLo

Minimum Detection Limit (MDL) = 90 36 100 400
Minimum Quantitation Limit (MQL)= 300 120 330 . 1330
ND = below MDL
J = above MDL, below MQL
NOTE: Draft results, no QA/QC evaluations performed. All XRF dat

are subject to change. , El.
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) APPENDIX D
FPXRF Confirmation Sample Data
FPXRF Activides Report
Awvtex Fibers Site
June 1997
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Edison, New Jersey 08837-3679

900-321-4200 » Fax 908-484-4021
DATE: cg//? S 7> .
TO: Mr. Raj Singhvi, ERTC/EPA ? ].J
-
e
FROM: Jay Parel, Inorganic Group Leader J V/

SUBJECT:  Preliminary Results of Project_/2ufcy bers $ e was 2-2/

7 S'c}/

3113

-
CC: Central File #3- 215
WAM: _/A) .S py e &g ERTC/EPA
J ~r

Task Leader; 7. /'/L i {'7%3’!_ LREAC

'D. P’ .“ . y - c‘ " \‘:?
B. Lewan. REAC Keeln Ql‘)’ ()"F-!" “hens )

Attached please find the preliminary results of the above referenced project for the following samples.

Chain of Cnstodv No. # of samples . Matrix Analvses
o391t q As &, Cr G

(reFaps)y .

e , Ph ’ e
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Table 1.0x Resuits of the Metais Anatysis in Soil

WAS 2215 Avtux Fiber Site
Bazed on Dry Weight
f, '
Clisnt ID Mathod Blank B1 4 HS Is A2
Location Lab B1 (T L HS IS A2
% Soiids " 100.00 100.00 100.00 100.00 00.00 100.00
Analysis Conc MDL Conc MDL Conc MDOL Conc MDL Conc MDL Conc MOL
Paramster Method mg/kg maikg mg/kg maikg mafkg mg/kg mg/kg mgikg mgikg mg/kg mg/ig mgikg
Arssnic ICAP U 75 U g9 voo72 TR X' U 63 u 73
Cadmium icAP U 050 U 045 U 048 U 047 047 0.42 U 049
Chromium ICAP U 050 13 045 2 048 15 047 27 042 12 049
Copper 1ICAP U 0sp 70 0.83 87 087 © 12 085 & 078 11 087
tren ICAP 11 90 2000 8.3 4000 .87 15000 45 24000 78 18000 87
Lead ICAP U 40 13 37 B a8 180 a8 150 34 73 38
Zinc Icap 20 20 28 1.8 82 19 150 13 210 17 170 19
MDL dsnotes Method Detsction Limit
U denotes iass than tha MDL {not detectsd)
Tabie 1.2x Results of tha Metais Amalysis in Soil
WAZS 2215 Aviax Fibar Site
. * .Based on Dry Waight
Clant ID A3 Ad AD B0 XRFS XRF34
Location A3 Ad AD 80 RIVER UPLAND
% Soiids 100.00 10000 100.00 100.00 100.00 100.00
. Analysis - Conc MDL Conc  MDL Conc MDL Conc  MDL Conc MOL Conc MDL
| Parsmater Mathed . mg/kg mg/kg  mgig mgikg | mg/lkg molg mg/kg mgikg mg'kg mghky  mglkg mg/ig
Arsenic ICAP U 75 u 7s U 74 T X U 74 0 78
Cadmiym ICAP U oso U 050 U Qs0 0.74 047 U 080 U o050
Chromium ICAP 10 050 16 0.50 18 050 165 047 9.0 050 12 050
Copper ICAP 16 0.0 2 09 M 008 80 0385 28 083 25 0.90
fron T IGAP T 14000 9.0 26000 9.0 24000 89 21000 85 100 2858 17000 8.0
Lead ICAP 4 40 4 4.0 140 4.0 390 38 81 4.0 11 40
Zinc ICAP ] 2% 20 410 20 €0 2.0 .80 19 9 20 2 20

MDL denotes Mathod Detection Limit
U denates iess than the MDL (not detected)

NO QC EVALUATION HAS BEEN PERFORMED.
DATA VALIDITY IS UNSUBSTANTIATED
~ AND THE DATA SHOULD BE USED

'WITH DISCRETION.
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Sample Identification Q Analyses Reque
REA Sample No. | Swmpling Location | Matrix | Date Coliected oities | ContalneriPressrvative |4 * N
L7 I XRFS | RIvER S in-mavgr ! | KBE“W-—‘/ N\
U 1XRF29 | LPLdab T Xen - A
E FCAZEANS N
___;,L XRFIZ | VUPL4alD
N ARF T
S &ulﬁszs ti
' XRFE3\ “ -
: |£76 | XRe30 v ‘S%_)
T 7 L XRF2\ y il-wiY-93 R v o
;\< . G
: AN
\\
o~ SL
\
——
\E—
Matrix: Special Instructions: \-‘
sD- S!:tll'l'r»cmnl~ PYY - Potable Waler S- Sodl
DLl Draminms  on- o 0. on ¥ 24,Pb, Cu, Cr, As) FOR SUBCONTRACTING USE
X - Other ~ SL-_ Siudge A- Alr CA:L F-
y Ve FROM CHAIN OF
, CUSTODY #
ItemziReason ﬂﬂeunq‘mslln-d By Date H_n-celv_nd By Dale Time HematResson 'mlﬂl:n»qu!llwﬂ By Date /7 Ryﬁw«d Bg:/., _Paff
KTPI TSNS TIPS R PR WA PP - A VEL ndg) Doy |07\ CICIEE NN

ORM

" mUB G
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‘.

Avtex Fibers site (wai215)

Spactrace 5000 FPXRF; S/N Q-003 & Q-023
Cd109-200; Fe55-60; Am241-60 seconds

Confimation Samplas

FPXRF and Laboratory Reaults; MDL Ouallﬂod, 2 Signiicant Figures -

LOCATION DATE

MOL - method detection Limit
- MQL - method quantitation limit
~U- Not Delecled {less than the MDL)

L

D Zn(mgikgl  Pb tmafku) Cu (mufkul Crimg/kg)  As imuﬂ‘al Cd(mpgikg)  Fo (mglkp)
XRF  Lab  XRF- Lab XRF Lab XRF XRF  Lab XRF  Lab
XRF5  River 11-MAY-1097 u— 1% 0 8 ] 3 ] 9 ] U 1] U 20000 Dioo
XRF34  Upland 12-MAY-1887 140 22 u b u 28 u 12 120 50 u U 70000 17000
XRF25 Fly Ash 12-MAY-1807 170 39 u 15 140 39 u 17 180 84 u U 68000 18000
XRF37  Upland $2-MAY-1997 310 220 230 200 ~ U 19 u 10 u u u U 25000 15000
XRF38  Upland 12-MAY-1687 460 420 . 210 170 U 2 u 13 u u u U 206000 21000
XRF32  Upland 12-MAY-1997 1100 960 v 25 u 20 U % - 73 u u U 32000 23000
'XRF31  Upland 12.MAY-1987 1500 1100 U 24 u n U 17 u u u U 35000 23000
XRF30  Upland 12.MAY-1997 1800 1300 U 24 U 21 u 17 U u 3 U 35000 22000
XRF21  Upland 11-MAY-1897 1800 1700 u 28 u 13 u 2 u u , U 31000 28000
MDL 0 2 45 4 100 1 400 08 60 7.5 150 05 200 8
Mot 300 150 330 1300 200 500 1000

AR300587
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APPENDIX D
Final Analytical Reports
Avtex Fibers Site
Front Royal, VA
February 1999
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AoyiF. Waston, Inc.
GSA Raritan Dapat
Bidg. 209 Annax (Bay F)
» 2890 Woodbridge Avenua
Edison, New Jarsay 08837-3675 -

MANAGERS DESIGNERSICONSULTANTS 732.321-4200 » Fax 732-494-4021
DATE: © 28 July 1997 - i
TO: . . . R Singhvi "EPA/ERTC
FROM: V. Kansal ---—-—— - Analytical Section Leader //, ;/LZ/ ,éfz;mx_/

SUBJECT: DOCUMENT TRANSMITTAL UNDER WORK ASSIGNMENT #2-215

Anached please find the Avtex Fibers Analytical Report.

Cenrral File WA# 2.215
M. Sprenger

M. Barkley

M. Huston

2215\DELNAR\ST0T\REPORT

(with amachment)

. Work Assignment Manager
Data Validation and Report Writing Group Leader
Task Leader

®
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ANALYTICAL REPORT

Prepared by
Roy F. Weston, Inc.

Avtex Fibars
Front Royal, VA

July 1997

EPA Work Assignment No. 2215
WESTON Werk Order Ne. 03347-142-001-2215-01

EPA Contract No, 68-C4-0022 . . . .

Submitted 10
M. Sprenger
EPA-ERTC
o Floa ‘
f\ {'ﬂ? | | Al H’?"‘— /9' /q.i-,,, S =i oo . Analysis by:
M. Huston . Date REAC -
Task Leader SWOK
: S f e . o , S e
/ e/ G wtf 7/ "afj/f"”?“ . Prepared by:
3 ' "Dare G. Karustis
Leader
e, Gl 2 ﬁn ﬂzgq V) e Reviewed by:
E. Gilardi : Date M. Barkley
Project Manager -
2215\DEL\ARYSTOT\REPORT o .
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lntroducﬁon

REAC, in response to ERTC WA # 2215, provided aralytical support for environmental samples collected
. at the Avtex Fibers Site in Front Royal, VA as desch in the following table. The support also included

QA/QC, data review and the prcparauon of a tcport summanzmg the analyncal methods, r:sulls. and the

QA/QC results. . ...

The samiples were uczncd with procedures coﬁsi;tcm with those described in SOP #1008,

— —— -
— r— —e—

COC #* Number Sampling Date Matrix " Analysis Laboratory
) of Date Received
Samples
03913 . 2 5/11/97 6/3/97 . Soil Mérals*** : REAC
03913 7 5/12/97 6/3/97 Soil Metals*** REAC
03914 ' 9 5/14/97 6/7/97 Soil Metalg*** REAC
00617 1 5/14/97 5/15/97 CCr, . TAL Metals REAC .
09798 11 5/15/97 5721197 Tissue TAL Metais REAC.
Pest/PCB
09798 . 2 5516157 5197 Tissue TAL Merals REAC .
Pest/PCB
1-215-002 2 5/12/97 5/14/97 Sediment Pest/PCB REAC
TAL Memls
. Grain Size
1-215-002 2 5/12/97 5/14/97 Water TAL Mezals REAC
Pest/PCB
1-215-002 10 5/13/97 5/14/97 Tissue TAL Meuals REAC
Pest/PCB
1-215-003 12 5/13/97 5/14/97 Tissue TAL Metals REAC
) Pest/PCB :
1-215-006 5 N 5/13/97 5/15/97 Tissue TAL Metals REAC
Pest/PCB
A 1-215-006 13 5/14/97 5/15/97 | Tissue TAL Metals REAC
i : Pest/PCB
1-215-047 20 5/14/97 5/16/97 _Tissue TAL Metals REAC
- — _.____:5___,_Ecﬂfp—__“__rn ——————————— |
. ‘%% COC # denotes Chain of Custody Number __
A% Metals denotes Zn, Pb, Cu, Cr, As, €Cd and Fe
The sample table is comntinued on rhc'_lie_xt page '
2215\DEL\AR\S70T\REPORT
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Sampie Table (Cont)
e »
COC #*= Number | Sampling Daie Marrix Analysis Laboratory
of Date Received :
Samples

1-215-008 4 5114197 5116/97 Tissue TAL Merals REAC
Pest/PCB

1-215-008 2 5714197 516197 Water TAL Metals REAC
Pest/PCB

1-215013 7 5/13/97 5/14/97 Sediment TAL Metals REAC . _
Pest/PCB

1-215013 2 5/14/97 5/14/97 Sediment TAL Metals REAC

, 1-215-013 2 5114197 5/14/57 Sediment TAL Metals REAC

Pest/PCB

1-215-014 2 5/14/97 5/16/97 Sediment Pest/PCB REAC

1-215-017 4 5/14/97 5/16/97 Water TAL Metals REAC
Pest/PCB

1-215D17 1 5/15/97 5/16/97 Water TAL Metals REAC

1-215-018 4 5/14/97 5/16/97 Water TAL Merals REAC
Pest/PCB

1-215-018 1 5/15/97 5/16/97 ‘Water Pest/PCB REAC

1-215-019 14 511597 5/16/97 Tissue TAL Meals REAC -
Pest/PCB

i COC # denotes Chain of Custody Number
etk Metals denotes Zn, Pb, Cu, Cr, As, Cd and Fe
The sample table is continued on the next page
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Sample Table (Cont)

00003

. P ——
COC #*+ Number | Sampling Dare Marix | Analysis Laboratory
of Dare Received
Samples
1-215-020 5 5/15/97 5/ 1_6/97 Tissqc TAL Metals REAC"
Pest/PCB
1-215-023 2 5/12/97 5/17/97 Soil vOC SWOR ****
1-215—023 2 5/ 1l2f97 5/17/97 Water VOC. SWOEK****
1-215-023 7 5/13/97 5/17/97 Secil vOC SWOEK *x**
1-215-023 . 3 5/14/97 5/17/97 Soil YOcC SWORK ****
1-215-023 2 5/14/97 5/17/97 Water VOC SWOR s
1-215-023 1 5/15/97 5/17/97 Soil :VOC SWOQK**xx
1-215-024 g 5/14/97 5/17/97 Water YOoC SWOEK #***
1-215-024 4 5/14/97 5117197 Water VOC SWOE**>**
1-215024 1 5/15/97 5/1 7!§7 Water VOC SWOE ****
. 1-215-024 6 5/15/97 5/17/97 Soil vOC SWOK ****
1-215-625 4 5/14/97 5/17/97 \IN'alcr . VOC SWOK wx=*~
1-215-025 1 5597 | 51797 | Warer voC SWOK**=+
IL1.215-025 6 511597 1 517/97 Sail vOC SWOR ks
**  COC # denotes Chain of Custody Number
*#xxx  denotes Southwest Laboratory of Oklahoma, Inc.
. The sampie table is continued on the next page
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Sample Table (Cont) :
T == == = —————— .

COC #** | Number | Sampling Date Marrix Analysis Laboratory
of Date Received
Samples
1-215-026 1 5n4/97 | s5117/97 Water vocC SWOK***»
1-215-026 4 5/14/97 - | 5/17/97 | Sedimem vOC SWOK»*e*
1-215-037 1 5/15/97 | 5/19/97 | Sediment Pest/PCB REAC
1-215-037 1 5/15/97 | 5/19/97 { Tissue ° Pest/PCB REAC
1-215-037 3 5/15/97 | 5/19/97 Soil Pest/PCB REAC
BNA
1-215-037 4 5/15/97 | 511947 Soil TALMerals, | ' REAC
Pest/PCB,
BNA
1-215-038 4 5/15/97 | Sr19/97 Soil TAL Metals REAC

b COC # denotes Chain of Custody Number
wasx  denores Southwest Laboratory of Oklahoma, Inc.
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Case Namative
VOC Package G 231
Warer Sampies

The response factor for acetone (0.038) is below the QC limit; all reported concentrations of acetone should
be regarded as estimated and ail non-detected values should be regarded as unusable.

The trip blank (11-215-00417) contained 7pg/L acetone. The data are not affected because this analyte was
not detected in the assoclated samples. The acetone deiected in water samples 11-215-00411, 11-215-00414
and 11-215-00418 are considered to be not-detected (U) because the concentration is less than 10 imes thar
found in the blank. .

The field blank (11-215-00418) contained 4ug/L chloroform, 2pg/L bromodichioromethane and 0.75ug/L
dibromochloromethane.  The data are not iffected because these analyr.cs were nos dctcctcd in the associated
samples .. . .

S"'] Samp]

The contiriuing cahbrauon check standard of 521197 exceeded the acceptable QC limits for
dichlorodifluoromethane (32%). The dara are nor affected because this compound was not detected in the
samples that were quantified by this calibration.

The continuing alibration check standard of 5/22/97 excegded the acceptabie QC Limits for
dichlorodifluoromethane (30%). The data are not affecied because these compound was not detected in the
samples that were quantified by this calibration.

The percent recoveries of one or more surrogates exceeded the acceptable QC limits for the followmg soil
‘samples: 11-215-00044, 11-215-00045, 11-215-00401, 11-215-00404, 11.215-00501, 11-215-00501 MS, 11-
215-00501 MSD, 11-215-00506, 11-21500606, 11-215-00607, 11-215-00605 MS and 11-215-00605 MSD.
All results for these sample should be regarded as estimated, The matrix ineerference in sample 11-215-
00506 was confirméd by re-analysis. '

The areas of one mtcmal standard exceeded the acccpta]alc QC limits for the following soil samples: 11-215~
00401, 11-215-00407, 11-215-00608, 11-215-00501, 11-215-00501 MSs, 11-215-00501 MSD and 11-215-
00605 MSD. The rcsults for compounds quantified by the internal standard for these sampies should be
regarded as estmarted.

The dreas of two imernal standards exceeded the acceptable QC lmuts for the following soil sample: 11-215-
00607. The results for compounds quantified by the internal standards for this sample should be regarded as
estimated.

The areas of four internal standards exceeded the acceptablc QC hrmts for the foilowmg soil samples: 11-
215-00045 and 11-215-00605 MSD. All results for sample 11-215-00605 MSD should be regarded as

: estimated.  For all compounds quantified with | .4-dichlorobenzene-d, the positive results for sample 11-

Y 215-00045 should be regarded as estimated: non-detected values should be regarded as unusable (because the
value was less than 10% of the standard area) The remamdcr of Lhc results should be regarded as
estimated. . . e _
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00606. For all compounds quantified with [, 4-dichlorobenzene-d, the positive results for this sample sh
be regarded 23 estimared; non-detected values should be regarded as umisable (becanse the area was less
than 10% of the standard area). Resuits for the compounds quantified with chiorobenzene-d; should be
regarded 2s estimated. ’

The areas of two internal standards exceeded the acceprable QC limits for the following soil sample: 11-%

The areas of four internal standards exceeded the acceptable QC limits for the following soil samples: 11-
215-00506. The positive results for this sample should be regarded as estimated; non-detected values shoutd
be regarded as urmisable (because ail values were less than 10% of the standard area).

BNA Package G334

The continiing calibration check standard of 6/3/97 exceeded the acceptable QC limits for di-n-octyl
phihaiate (30%) and benzo(g,h.i)perylene (28%). The data are not affected because these compounds were
not detected in the sampiles that were quantified by this calibradon.

The percent recovery of one acid surrogate exceeded the acceptable QC limits for samples 11-215-00503 and
11215005 MSD. The data for these samples are not affected.

The percent recovery of two acid surrogates cxceeded the acceptable QC limits for sammple 11-215-00508.
The data for non detected analytes should be regarded as unusable; the data for detected analytes should be
regarded a5 estimated because one surrogate was not recovered.

The percent recovery of one acid surrogare and one base-neurral surroga:tc exceeded the acceptable QC
limits for samples 11-215-00504. The dara for this sample are not affecrad,

SRR ®

In the initial calibration check standard of 6/13/97 the acceptable QC limits were exceeded by aldrin 37%),
heprachior epoxide (27%), y-chlordane (29%) and e-chlordane (28%). The dara are not affected because
these analytes were not detected in the samples associated with this calibration.

In the end of sequence calibration check standard of 5/16/97 the acceptable QC limits were exceeded by
heprachlor (44%). The data are not affected because no samples were guantified by this check standard.

In the end of sequence calibration check standard of 5/18/97 the acceptable QC limits were exceedad by
endrin (37%). The data are not affecied because no samples were guantified by this check standard.

In the end of sequence calibration check standard of 5/21/97 the acceprable QC limits were exceaded by
endrin (40%) and methoxychior (41 %). The data are not affected because no samples were quantified by
this check standard.

In the end of sequence calibration check standard of 5/22/97 the acceptable QC limits were excesded by
werrachloro-m-xylens (36%), «-BHC (68%), v-BHC (34%), B-BHC (87 %), heptachlor (100%), 6-BHC
{68%), aldrin (35%), heptachlor epoxide (60%). v-chlordane (50%), a-chlordane (57 %) endosulfan (T)
{49%), p.p'-DDE (29%), dieldrin (42%), endrin (93 %), p.p"-DDD (71%), endosulfan {I) (65%), p,p'-DDT
(91%), endrin aldehyde (50%). endosulfan sulfare (79%), methoxychlor (100%), endrin ketone (100%) and
decachlorobipheny! (37%). The dara are not affected because no samples were quantified by this check
standard. . -

2215\DELVAR\I707\REPORT ' s | .

AR300601




In the end of sequence calibration check standard of 6/05/97 the acceptable QC limits were exceeded by
tetrachloro-m-xylene (56%), e-BHC (98%), Y-BHC (81 %), B-BHC (42%), 6-BHC (120%), heptachlor ‘
epoxide (29%), endosulfan () (32%), p.p’-DDE (93 %) dieldrin (47 %), endrin (62 %), p,p’-DDD (222%),
endosulfan (I} (67%), p,p’-DDT (83%), endrin aldehyde (111%). endosulfan sulfats (79%), methoxychlor
(100%) and decachlorobiphenyl (96%). The data are not affected because no samples were quantified by.

~ this check standard.

In the end of sequence calibration check standard of 6/13/97 the acccptabie QC h!mt.s were exceeded by
tetrachloro-m-xylene (27%), «-BHC (35%), Y-BHC (59%), B-BHC (53 %), heptachlor (82%), 6-BHC
(36%}, aldrin (29 %), heptachior epoxide (35%). y-chlordane (39%), a-chlordane (42%), endosulfan (T)

" (35%), dieldrin (32%), endrin'(59%), p;p’-DDD (25%), endosulfan (I) (41%), p,p’-DDT (88%), endrin
aldehyde (39%), endosulfan sulfate (50 %) mcthoxychlor (64 %), endrin ketone (88%) and
decachlorobiphenyl (49 %) “The data are nor affected because no samplcs were quantified by this check
standard. . -

In the end of sequence calibration check standard of 6/12/97 (file ID SSS1A20.A.D) the acceptable QC
limits were exceeded by, all five peaks of aroclor 1254 (33-106%). 'I'hc data are not affected bccausc 1o
samples were qua.nnﬁcd by this check standard.

In the end of sequence cah'braﬁoﬁ check standard of 6/12/97 (file IS SSS1A21A.D) the acceptable QC limits
were exceeded by all five peaks of aroclor 1254 (36-77%). The data are not affected because no samples
were quantified by this check standard.

In the end of sequence calibration check standard of 6/18/97 the acceptable QC limits were exceeded by all
* five peaks of aroclor 1254 (47-53 %) The data are not affected because no samplcs were quantified by this
check standard. - - - ———

For water sampie 11-215-'00604 decachlorobiphcnyl was not recovered and the percent recovery of

this sample should be rcgarded as umusable (“R"}).

Thc percent rcco‘-"'éf};f"‘ﬁf One surrogate cxceedcd the accepiable QC limits for soil samples

11-215-00605 MS, 11-215-00605 MSD, 11-215-00404, 11-215-00405, 11-215-00401, 11-215-00402, 11- -
215-00407, 11-215-00606, 11-215-00410, 11-215-00505, 11-215-00505 MS, 11-215-00505 MSD and 11-
215-00504. The pesticide/PCB results for these samples are not affected.

The percent recovery of both surrogates exceeded the acceptable QC limits for soil samples 11-215-.00045,
11-215-00607 and 11-215-00608. The pcsuculelPCB rt.sults for thcsc samples should be regarded as
estimated. .

-

In water samples: 11-215-00046, 11-215-00047, 11-215-00414, 11-215-00410, 11-215-00411, 11-215-00412,
11-215-00413, 11-215-00419, 11-215-00415, 11-215-00601, 11-215-00603, 11-215-00602, the water blank
05149701, and in soil samples: 11-215-00403, 11-215-00605, 11-215-00608, 11-215-00045, 11-215-00401
11-215-00402, 11-215-00504, the soil blank 05179701, 11-215-00414, 11-215-00414 MS and

11-215-00414 MSD the decachlorobiphenyl peak was outside the retention time window on one or both
columns. Professional judgement was invoked to Idcnmfy the pesticides and aroclors; the pesticide/PCB
results for these samples are not affected. ,

In samples 11-215-00606, 11-215-00607 and 11-215-00044 both surrogate peaks were outside the retention
time window on one or both both columns. Professional judgement was invoked to identify the pesticides
and aroclors; the pesticide/PCB results for these samples are not affected.
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Because of the low response of Aroclor 1248 on the DB-608 column, Aroclor 1248 was quantified, with the
permission of the Organic Section Group Leader, using the Rix column. The data are not affected.

The method blank of 5/15/97 contained 1.5 mg/kg methoxychior. The data are not affected because these
analytes were not detectad in the associated samples.

In the continuing calibration check standard of 6/6/97 the acceptable QC limits were exceeded by p,p’-DDT
(31%). This analyte was not detected in the samples associated with this calibration. All non-detected
values for this analyte in the associated samples should be regarded as estimated. -

The percent recovery of one surrogate exceeded the acceptable QC limits for rissue samples 11-215-00209,
11-215-00210, 11-215-00211, 11-215-00212, 11-215-00214, 11-215-00215, 11-215-00216, 11-215-00217,
11-215-00218, MBLK 051797, 11-215-0021%, 11-215-00220, 11-215-00221, 11-215-00222, 11-215-00223,
11-215-00224, 11-215-00225, 11-215-00226, 11-215-00227, 11-215-00228, 11-215-00229, 11-215-00230,

- 11-215-00231, 11-215-00232, 11-215-00233, 11-215-00234, 11-215-00235, 11-215-00236, 11-215-00051,
11-215-00092, 11-215-00093, 11-215-00094, MBLK 051997, 11-215-00090, 11-215-00095, 11-215-00096,
11-215-00057, 11-215-00100, 11-215-00101, 11-215-00102, 11-215-00103, 11-215-00104, 11-215-00105,
11-215-00106, 11-215-00107, 11-215-00108, 11-215-00109, 11-215-00110, 11-215-00111, 11-215-00112,
11-215-00113, 11-215-00114, 11-215-00115, 11-215-00116, 11-215-00117, MBLK 052097, 11-215-00130,
11-215-00131, 11-215-00132, 11-215-00133, 11-215-00134, 11-215-00135, 11-215-00136, 11-215-00137,
11-215-00138, 11-215-00139, 11-215-00140, 11-215-00237, 11-215-00238, MBLK 052197, 11-215-00065,
MBLK 052297, 11-215-00201 MS, 11-215-00201 MSD, 11-215-00100 MS, 11-215-00100 MSD, 11-215-
00133 MS, 11-215-00133 MSD, 11-215-00238 MS, 11-215-00238 MSD, 11-215-00070 MS, 11-215-00070
MSD, 11-215-00115 MS, 11-215-00115 MSD, 11-215-00232 MS, 11-215-00232 MSD, 11-215-00234 MS
11-215-00234 MSD, 11-215-00140 MS, 11-215-00140 MSD, MBLK 051597, 11-215-00060, 11-215-000;
11-215-00064, 11-215-00071, 11-215-00072, 11-215-00073, 11-215-00074, 11-215-00075, 11-215-00076,%
11-215-00077, 11-215-00080, 11-215-00081, 11-215-00082, 11-215-00083, 11-215-00084, 11-215-00085,
11-215-00086, 11-215-00087, MBLK 051697, 11-215-00201, 11-215-00202, 11-215-00203, 11-215-00204,
11-215-00205, 11-215-00206, 11-215-00207 and 11-215-00208. The pesticide/PCB results for these
samples are not affected.

The percent recovery of both surrogates exceeded the acceptable QC limits for tissue samples 11-215-00066. T

11-215-00065, 11-215-00062, 11-215-00065 MSD and 11-215-00061. The pcsthldcfPCB results for these
sarnples should be regarded as estimated.

The method blank contained 0.26 mg/kg lead. The lead result for sample 11-215-00102 should be rcgardcd _
as estimated because the lead concentration is Iess than five times that of the biank. - - -

Metals Package G 23R

Tire data were examined and were found to be acceptable.
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The carbon dioxide blank contained 0.0045 mg/sample aluminum, 0.00022 mg/sample barium, 0.048
mg/sample calcium, 0.002 mg/sample chromium, 0.017 mg/sampie iron, 0.0004 mg/sample ead, 0.00014

mg/sample manganese, 0.057 mg/sample sodivm and 0.00083 mg/sample zinc. No qualifiers were applied to
the data. '

. Merals Package G240 .l . _ e

The data were examined and were found to be acceptable,

The data were examined and were found to be acceptable.

" The data were examined and were found to be acccptabll:'.

The method blank contained 11 mg/kg iron and 2.0 mg/kg zinc. The data are not affected because, the’
associated samiples contained coricentrations of iron and zinc that were more than 5 tdmes that of the method

Meials Package G265 ——

The blank (11-215-00507). contained 35 mg/kg aluminum, 54 mg/kg calcium and 51 mg/kg iron. . No
qualifiers were applied to the data.

221\DELMARVSTOT\REPORT

i

00009 |
| I

AR300604




Summary of Abbreviations

AA Atomic Absorption : .

B The analyte was found in the blank

BFB Bromofluorcbenzene

BPFQL Below the Practical Quantitation Limit

C Centigrade -

D (Surrogate Table) this value is from a diluted sample and was not calculated
(Result Table) this result was obtained from a diluted sample

Dioxin . denotes Polychlorinated Dibenzo-p-dioxins and Polychiorinated Dibenzofurans and/or
PCDD and PCDF

CLP Contract Laboratery Protocol

CoC Chain of Custody

CONC Concentration

CRDL Contract Required Detection Limit

CRQL Contract Required Quantitation Limit

DFTFPP Decafluorotriphenyiphosphine

DL Detection Limit ‘

E The value is greater than the hiphest linsar standard and is estimated

EMPC Estimared maximum possible concentration * '

ICAP Inductively Coupled Argon Plasma

ISTD Imternal Standard

J The value is below the method detection limit and is estimated

LCS Laberatory Control Sample

LCsSD Laboratory Control Sample Duplicate

MDL Method Detection Limit ) ’

MQL ] Method Quaniitatdon Limit

MI _ Matrix Interference

MS ) Matrix Spike

MSD Matrix Spike Duplicate .

MW Molecular Weight

NA either Not Applicable or Not Available . .

NC Not Calculared . -

NR Not Requested

NS Not Spiked

%D Percent Difference

% REC Percent Recovery

PQL Practical Quanntation Limit

PPEV Parts per billion by voiume

QL _ Quantitation Limnit

RPD Relative Percent Difference

RSD Relative Standard Deviation

SIM Selected Ion Mode

TCLP Toxic Characteristics Leaching Procedure

U Denotes not detected

o’ cubic meter kg " kilogram g microgram

L liter g gram - PE picogram

mL milliliter mg milligram ‘

uL microliter

* denoies a value that exceeds the acceprable QC limit '
Abbreviarions that are specific to a particular table are expiained in footnotes on that
table _

Revision 3/7/97
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Analytical Procedure for VOC in Water

The subcontract laboratory determined the concentrations of VOCs in the water safnples using USEPA
Method 8260 found in SW-846. The resuits of the analysis are listed in Table 1.1.

Analytical Procedure for VOC in Soil

The subcontract laboratory determined the concentrations of VOCs in the soil samples using USEPA Method

8260 found in SW-846.. The resuits of the analysis are listed in Tabie 1.2.

LA
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Extraction Procedure

Priar to extraction each sample was spiked with'a six component surrogare mixture consisting of

Analytical Procedure for BNA in Sail

nitrobenzene-d,, 2-fluorobiphenyl, terphenyl-d,,, phenel-d,, 2-flucrophenol, and 2,4,6-tribromophenol.
Thirty grams of sample was mixed with 30 g anhydrous sodium sulfate, and Soxhlet exrracted for 16 hours
with 300 mL of 1:1 acetone:methylene chicride. The extract was concentrated to 5.0 mL., an internal
standard mixture consisting of 1,4-dichiorobenzene-d,, naphthalcnc-d,, accnaphrhcnc-dm, phenanthrene-d,,,
chrysene-d,,, and perylene-d,, was added, and analyzed.

Analysis Procedure

An HP 5995C Gas Chromatograph/Mass Spectrometer (GC/MS), equipped with a 7673A autosampler and
controlled by an HP-1000 RTE-6/VM computer was used to analyze the samples.

The instrument conditions were.

Coiumn

Injecion Temperature
Transfer Temperanre
Source Temperanere

Amalyzer Temperanre
Temperanire Program

Splitless Injection
Injecdon Volume

Restek Rx-5 (crossbonded SE-54)

30 meter x 0.32mm ID, 0.50 um
film thickness

290° C

290° C

240° C

240° C

40°C for 3 min

8" C/min 10 295° C

hold for 12 min

- Split ime = 1.00 min

1zl

The GC/MS system was calibrated using 5 BNA standard mixtures at 20, 50, 80, 120, and 160 pg/mL.
Before analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) passed a
contimuing calibration check when analyzing a 50 ug/mL standard mixrure in which the responses were
evaluated by comparison ro the average response of the calibration curve.
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The BNA results, based on dry weight, are listed in Table 1.3; the tcmau'.vcly idenfified compounds are
listed in Table 1.4. The contentration of the detected compounds was calculated using the foliowing
equation: '

DFx4 xI xV,
C, = w—o0 - -
L A xRF( orRF_)xV xWxD

5

where

Concentration of target analyte (ug/Kg)
Dilution Factor '
Area of target analyte }
Mass of specific internal standard (ng)
Volume of extract (pl)

Area of specific internal standard
Response Factor (unitless)

average Response Factor

Volume of extract injected (ul)

Weight of sample (g)

.Decimal per cent solids

Fgo

—

nmw aom i nu

i

CEEF

The RF,,, is used whern a sample is associated with an initial calibration curve. The RF is used when a
sample is associdted with a continuing calibration.

ot

Response Factor calculation:

The RF for each specific analyte is quantitated based on the area response from the continuing calibration

check as follows:

is e .

where .
RF = Response factor for a specific analyte
A, =. Arca of the analyte in the standard |
I, = Mass of the specific internal stanclard
;Y = Area of the specific internal standard
L. = Mass of the analyte in the standard o
.~ RF+ _+RF,
RF_ = —
and N | ,
' n = mumber of Samples
Revision of 7/08/94
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Analytical Procedure for Pesticides/PCBs in Water

Extraction Procedure

One liter of sample was spiked with a surrogate solution consisting of ietrachloro-m-xylene and decachlorobiphenyl,
and was extracted three times with 60 mL portions of methylene chioride. The combined extracts were filtered,
concentrated to 10 mL, solvent exchanged with 60 mL hexane, and the hexane concentrated to 1.0 mL.

Gas Chromatographic Analysis

The extract was analyzed for pesticides using simmiltaneous dual column injections. The analysis was dons
on an HP 5890 GC/ECD system, equipped with an HP 7673A automatic sampler, and controlled with an
HP-ChemStation. ‘The following condidons were employed:

First Column * DB-608, 30 metzr, 0.53mm fused silica

capiilary, 0.83 um film thickness
Injector Temperature 250" C
Detector Teriperamre 325 C
Temperamre Program 150°C for 1 mimute
7°C/min o 265°C
18 min at 265°° -
Second Column ’ Rtx-CLP Pestcides, 30 meter, 0.53mm fused silica
capillary, 0.50 um film thickness
Injector Temperanre 250" C '
Detector Temperature 325" C
Temperature Program 150" C for 1 minmuue
7°C/min to 265°C

18 min at 265° 9
The gas chromatographs were calibrated using 5 pestcide standards at 20, 50, 100, 200, and 500 pg/L.
response fTom each mixture were used 10 calculate the response factors (RF) of each analyte. The average
RF was used to calculate the concentratons of the pesticides in the samples. Quantification was based on
the DB-608 column (signal 1), and identity of the analyte was confirmned using the Rtx-1701 column (signal
2). A fipgerprint gas chromatogram was run using each of the seven Aroclor mixtures, and toxaphene;
calibration curves were run only if a paricular Aroclor, or toxaphene was found in the sample.
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I . The Pesticide/PCB results, listed in Table 1.5, were calcutated from the following formula;
DFx4,xV,
®  RF_xVxV,

where .
C,. =. Conceniration of analyte (ug/L)
DF = Dilution Factor
4 A = Area or peak height
. v, = Volume of sample (mL)
" RF,. = Average response factor
. v, = Volume of exiract injected (p.L)
v, = Sample vohune (mL)

Response Factor calculation:

“The RF for each specific apalyte is quanmatcd based on the area respense from the
continuing calibration check as follows:

RFeee=fs
, ' R total pg injected

where
A, = Area or peak height
and
RF RF,+.. +RF,
- avw h n
where
n = gumber of saruples . ‘ ' -
* Revision 7/11/94
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Analytical Procedure for Pesticides/PCBs in Soil

Extraction Procedure ' .

The scil samples were extracted by the Soxhlet method. Thirty grams of sample was spiked with a surrogate
solution consisting of terrachioro-m-xylene and decachlorobiphenyl, 30 g anhydrous sodium sulfate and
Soxhiet exmacted for 16 hours with 300 ml 1:1 hexane: acetone. The extract was concentrated to 5.0 ml., -

Gas Chromatographic Analysis

The extract was analyzed for pesticides and PCBs using simultanecus duat cblumn injections. The analysis
was done on an HP 5890 GC/ECD system, equipped with an HP 7673 A automatic sampler, and conrrolled
with an HP-CHEM STATION. The following conditons were employed:

First Column DB-608, 30 meter, 0.53mm fused silica ’ —
capillary, 0.83 um film thickness

Injecior Temperature 250" C ‘ : -

Detector Temperarure 325°C .

Temperature Program 150"C for 1 mimte X
7°C/min fo 265°C - ’
18 min at 265°

Second Column Rix-1701, 30 meter, 0.53mun fused silica
capillary, 0.50 pm film thickness

Injector Temperamre 2500 C -

Detector Temperature 325" C -

Termperanre Program : 150" C for 1 mimure ’ B .
17°C/min to 265°C g
18 min ar 265°

The gas chromatographs were calibraied using 5 pesticide standards a: 20, 50, 100, 200, and 500 pg/L. The
results from each mixmre were used to calculate the response factor (RF) of each analyte and the average
Response Factor was used 1o calculate the concentration of pestcide in the sample, Quantification was
based on the DB-608 column (signal 1) and the identty of the analyte was confirmed using the Rix-1701

" column (signal 2). A fingerprint chromatogram was run using each of the seven Aroclor mixtures and
toxaphene; calibration curves were run only if a particular Aroclor or toxaphene was found in the sample.
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The pesticide/PCB results, listed in Table 1.6, are calculated by using the following formmia:

C-= DFxAﬁxV:
u RF_ <V xWxD

where '
C, - . =.Concentraton of a.nzdyte (mg/Kg) -
DFE =" Dilution Factor -
A, = Area or peak height
\A = Volume of sample (L)
RF,. - = Average response factor
Vv, = Volume of extract injected (xL)
. W = Weight of sample (g)
D =-- Decimal per cent solids

Response Factor calculation:

The RF for each schI.ﬁc analyte is qua.nnmtcd bascd on the area rcsponsc from the continuing calibration

check as follows:
AH

total pg injected

where ‘
A, = Area or peak height
and
RF |+ +RF_
RF_, = ~
where

n = namber of samples

Revision 7/11/94
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Analytical Procedure for Pesticides/PCBs in Tissue .

Extraction Procedure

The entire sample was homogenized with dry ice using a variable speed laboratory blender. After
homogenizaton was completed, the contents of the blender, {tissue and dry ice) were quantitatively
transferred to clean jars and the dry ice was allowed ro sublime overnight in a freezer at -10° C.
Hornogenization of anima] mass greater than 20 grams was carried out in scveral steps.

Gas Chromatographic Analysis

The extract was analyzed for pesticides and PCBs using simultaneous dual column injections. A surrogate
mixture consisting of tetrachloro-m-xylene and decachlorobiphenyl was added. The analysis was done on an
HP 5890 GC/ECD system, equipped with an HP 7673A automatic sampler, and controlled with ap HP-
CHEM STATION. The following conditions were employed:

First Column DB-608, 30 meter, 0.53mm fused silica’
capillary, 0.83um film thickness _
Injector Temperature 250" C . S =
Detector Temperamre 325" C .
Temperature Program 150°C for 1 minute
7*C/min to 265°C
18 min at 265°
Second Column RTx-1701, 30 meter, 0.53mm fused silica .
capillary, 0.50pm film thickness '
Injector Temperanire 250" C
Detector Temperamre 3z c
Temperamre Program 150° C for 1 minute
7°C/min to 265°C ) -
18 min at 265° . ) -

The gas chromatographs were calibrated using 5 pesticide standards at 20, 50, 100, 200, and 500ug/L. The
results from each mixture were used to calculate the response factor (RF) of each analyte and the average
Response Factor was used to calculate the concenrradon of pesticide in the sample. Quantification was
based on the DB-608 column (signal 1) and the identity of the analyte was confirmed using the RTx-1701
column (signal 2}. A fingerprint chromatogram was run using each of the seven Aroclor mixtures, and
toxaphene; calibration curves were run only if a particular Aroclor or toxaphene was found in the sample.
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- The resuits, listed in Table 1.7, are calculét:d by using the following formmiia:

wa‘ =AxV xDF e e
, RE,.xVxW,xD '
where
‘ A = Area or Peak Height
Ve = Volume of Exmact (mL)
DF = Dilution Factor -
RF,. = Average RéspdﬁSé’Fﬁctoi' ST B
v = Volume injected (pL)
W = Weight of Sample (g)
D . = Decimal percent solids
where
RF = . A - ._'“.___..., ‘;:.-:.».-.- __:,..,.._,-,_. ., e B e Aiee e am e -
total pg injected |
RF,. = RE,+ _+RF, .
n
and
- A = Area of Peak
n = pumber of samples
Revision of 6/30/94 -
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Analytical Procedure for Metals in Water

Sampte Preparation .

A represenmative 45 mL aliquot of each sample was mixed with 5.0 mL concentrated nitric acid, placed in an
acid rinsed Teflon comainer, capped with a Teflon lined cap, and digested according to SW-846, Method
3015 in a CEM MDS-2100 microwave oven, which was programmed to bring the sampies to 160 +/- 4°C
in 10 mimutes (first stage) and slowly rise 1o 165-170°C in the second 10 minutes (second stage). Afier
digestion, samples were allowed to cool to room temperatre and were transfered 1o polyethylene bowles.
Samples were analyzed for all meratls, except mercury, by US EPA SW-846, Method 7000 Aromic
Absorption (AA) or Method 6010 Inductively Coupled Argon Plasma (ICAP) procedures,

A 100 mL aliguot of cach sarnple was ransfered to 2 300-mL BOD botde and prepared according to SW-
846, Method 7470. The samples were heated for 2 hours on a hot plate at 95 °C, cooled to room
temperature, and reduced with Hydroxylamine hydrochloride (NH,OH:HC1). Mercury was then analyzed
separately on 2 Varian SpecitAA-300 Atomic Absorption Specirophotometer equipped with a Varian VGA-
76 vapor gas analyzer by SW-846, Method 7470,

A reagent blank and a blank spike sample were carried through the sample preparation procedure for each
analytical batch of samples processed. One matrix spike (MS) and one matrix spike duplicate (MSD) sample
were also processed for each apalytical batch or every 10 samples.

Analysis and Calculations

The AA and ICAP instraments were calibrated and operated according to SW-846, Method 7000/7470/6010
and the mamifactorer’s operating instrucrions. After calibrarion, inifial calibration verification (ICV), initial
calibration blank (ICB), and QC check standards were run to verify proper calibration. The continuing -
calibration verification (CCV) and continuing cafibration blank (CCB) standards were run afier every 10
samples 10 verify proper operation during sample analysis. .

The metal concentrations in solution, in micrograms per liter (zg/L) were read directly from the read-out
systems of the instruments. ICAP and Mercury results were taken directly from insgrument read-outs. The
ICAP results were corrected for digestion volume (45 mL sample + 5 mL nitric acid) prior to instrument
read-our; AA read-outs (excluding Mercury} were externally corrected for digestion volume (1.1111 * AA
read-our). -
For samples that required dilution to fall within the instrument calibration range:
pg/l metal in sample = A (C+B)/ C]
. where:
A = direct read-out (ICAP and Mercury)
A = corrected read-out (AA)

B = acid blank matrix used for dilution, mL
C = sampie aliquot, mL

Results of the analyses are listed in Table 1.8.
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Anaiytical Procedure for Metais in Soil

Sample Prepara'ﬁon

A representative 1-2 g (wei weight) sample, weighed to 0.01 g accuracy, was mixed with 10 mi 1:1 nitric acid, placed
in a clean beaker and dlgcstcd in nitric acid and 'hydrogen peroxide according to SW-846, Method 3050. The final
reflux was either nitric acid or hydrochloric acid depending on the metals to be determined. After digestion , the

. samples were allowed to cool to room temperature and transferred to polyethylene bordes. The samples were
analyzed for all metals, except mercury, by USEPA SW-846, Method 7000 (Atomic absorption) or Method 6010
(Inductively Coupled Argon Plasma-ICAP) procedures.

A representative 0.5-0.6 g {wéi weight) sample, weighed to 0.01 g accuracy, was prepared and analyzed scparately
for mercury on a Varian SpecttAA-300 Atomic Absorpiion Spectrophotometer equipped with a Varian VGA-76 vapor
gas analyzer according to SW-846, Method 7471.

A separate sample was used to determine total solids.

A reagent biank and a blank spike sample were carried through the sample prepararion procedure for each batch of
samples processed. One mamx spﬂce (MS) and one maltnx spﬂcc duphcate ('MSD) were analyzed for each batch or
for every ten samples..

Analysis and Calculations

The insoruriéiis wete calibrated and operated according to SW-846, Method 7000/7471/6010 and the mamufacturers
operating mstructions. “After calibration, initial calibration verification (ICV), initial calibration blank (ICB) and
quality control check standards were run to vcnfy proper calibration. The continuing calibration verification (CCV)
and continuing calibration bla.nk (CCB) were nn aftcr cvcry ten samples to assure proper operation during sample

analysis.

The metal concentrations in solution , in micrograms per htcr (,uglL) were taken from the read-out systems of the
Atomic Absorprion instuments. The results were converted to milligrams per kilogram (mg/kg) by correcting the
reading for the sample weight and percent solids. The ICAP results (mg/kg) were corrected for sample weight prior
to instrument read-out the insument rcad-out was then corrected for percent solids. :

Final concentrations, based on wct weight are given by:

mg metal/kg sample = [(AxV)/W]xDFxCF

where: -
A = Insmument read-out (ug/L, AA; mg/kg ICAP)

V == final volume of processed sample (mL,AA; 1.00 ICAP)
W = weight of sample (g.AA; 1.00 ICAP)

DF = Dilution Factor (1.00 for no dilution)

CF = conversion factor (0,001, AA; 1.00, ICAP)

000 1
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For samples that required dilution (o be within the instrument calibration range, DF is given by: y
DF = (C+B)/C .
where:

B = acid blank marrix used for dilution {mL)
C = sample biank afiquot (ml.)

Final concentrations, based on dry weight, are given by:

mg/kg(dry) =[mg/kg (wer)x100] /S . L L

where
S = percent solids

The results are listed in Tables 1.9 and 1.11.
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Analytical Procedure for Metals in Tissue

Sample Preparation 3
A representative 0.5- 1 5g (wcz weight) sample, welghe:i to 0.01 g accuracy, was thoroughly mixed with 10
ml 1:1 nitri¢ acid, placed in an acid rinsed Teflon container and heated on a hot plate for 60-90 min at 60—65“
C. The container was cappéd with a Teflon lined cap and digested on a CEM MDS-2100 microwave oven
which was programmed in different stapgss. After digestion , the samples were allowed to cool to reom
temperature, transferred to 50 mL volumetric flasks and diluted to 50 mL with ASTM type I water. The
samples were analyzed for all metals, except mercury, by USEPA SW-846, Methed 7000 (Atomic
absorption) or Method 6010 (Inductively Coupled Argon Plasma~ICAP) procedures,

analyzed scpa.ratcly for mercury on a Varian SpccqrAA— 300 Atoqu Absorpuon Spectrophotometer equipped
with a Varian VGA-76 vdpor gds analyzer according to SW-846, Method 7471.

A separate sampie Was used to determine total solids. A reagent blank and a blank spike sample were
carried through the sample preparation procedure for each batch of samples processed. One matrix spike
(MS) and one matrix spﬂ(e duphcatc (MSD) were analy4 red for cach bawch or for cvery ten sample

Analysus and Calculatlons

The AA and ICAP instruments were calibrated and operated according to SW-846, Method 7000/7471/6010

—— and the manufacturers operating instructions. After calibration, initial calibration verification (JCV), initial
calibradon blank (ICB) and quality control check standards were run to verify proper calibration. The
continuing calibration verification (CCV} and continuing ca.hbrauon bIank (CCB) were run after every ten
samples to verify proper operation during sample anaiysis.

The metal concenmations in solton , in micrograms per liter (pg/L) lwcr'c taken from the read-out systems
of the Atomic Absorpiion instuments. AA results in milligrams per kxlogram {mg/kg) were obtained by

externally correcting the reading for the sample weight and percent solids. The ICAP results (mg/kg) were
corrected for sample weighr prior to instrument read-out; t.hc msmlmcm read-out was then corrcctcd for

percent solids. : : . : ce
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Final concentrations, based on wet weight are given by:

mg metal/kg sample = [(AxV)/W]xDFxCF

where:

A = Insrument read-out (ug/L, AA; mg/kg, ICAP)
V = fina] volume of processed sample (mL,AA)
W = weight of sample (g,AA)

V. W = 1.00 ICAP) .

DF = Dilution Factor (1.00 for no dilution)

CF = conversion factor (0.001, AA; 1.00, ICAP)

For samples that required dilution to be within the instrument calibration range, DF is given by:
DF = (C+B)/C
where:
B = acid blank maurix used for dilution (mlL)
C = sample blank aliquot (mL)

Final concentrations, based on dry weight, are given by:

mg/kg(dry) ={mg/kg (wet)x100] /S

where
§ = percent solids .
The results are Lsted in Table 1. 10. .. , ) -
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Results of the Analysis for VOC in Water

WA ¥ 2.215 Avtex Fibers
Sample # VBLK1 11-21500046  11-21500047  C11-21500410 | 11-215-00411
Location . Sulfate Basin Fly Ash Basin Reference BMI-1
No§ No 4

Collected S/12/97 512/97 1457 S/1A97
Ana 5087 5/20/97 8r20/97 S/20/97 552097
File Name K18583.0 K18605.D Kigg19.D K18807.D K18608.D
Dil. Factor 1 1 1 1 1
Compound Conc MDL Conc MDL Concl MDL  Conc MDL Conc MDL

pgiL Hgh  pgl  pgi pgll Bl ugil g pgl L 8
Chioromethane 1
Bromomethane
Vinyl chiloride
Chloreethane
Methylane chloride
Acetone ' J
Carbon Disulfide

1,1-Dichicroethene
1.1-Dichiorcethane
Chloroformn
1,2-Dichloroethane
2-Butandne .
1,1,1,-Trichloroethane
Carbon tetrachtoride
Sromodichioromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichioroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
4-Methyi-2-Pentanone
Z-Hexanone
Tetrachioroethene
Toluene
1,1,2,2-Tetrachloroathane
Chlerobenzene

Ethyl benzene

Styrene

m,p Xylenes

0 Xylene
1,2-Dibromoethane ‘
1,1,1,2-Tetrachioroethane
1,2,3-Trichloropropane
Dichlerodiflucromethane
Trichloreflucromethane
Dibremomethane

. 1,2-Dibtomo-3-chloroprapane '

Bromobéenzene
n-Butylbenzene
tert-Butylbenzene
sec-Butylbenzene
2-Chlorotoluens
4-Chloroteivene
1.2-Dichlorgbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichioropropene
Hexachlorobutadiene
Isopropytbenzene
p-Isopropyttoluene
Naphthalene
n-Propylbenzene
1,2,3-Trichlorobenzene
1.2, 4-Trichlorobenzene
1,2 4 Trimethylbenzene
1,3,5-Trimethylbenzene
Methyi-tert-Butyl Ether
1.2-Dichioroethene {total}
Bromochioromethane

CCCCCCCCCCCCCCCCCCCCCCCCCCCC'CCCCClCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC‘C

CCCCC:CCCCCCCCCCCCCCC‘CCCCCCCC-CCCCCCC'CCCCCCCCCCCCCCCCCCACCCCCCCCCC‘C

-A—A—L_A_A_A—-—L-.-n._n_g_..-a.-n..-n—n—n_.—s.-‘.-u—n—-—n—n.—.\_n_n_n._-.A..-a_._._._;_._n._.nmm_;._‘_n—a—s—.n,..._....n..;-.l-(n..h_a_a_n_nm_s_n.q.n_.
! ) . -
e R e e R R i I I e 1 I 4, [PET TR A P AP A NI | [P QT (NP 3 | [ St e P ey

CCCCCICCCCCCCCCCCCCCCCCCCC'CCCCCC-C'CCC:CCCCCICCCCCCCCCCCCGCCCCCCCCCCC

CCCCCCCCCCCCC-CCCCCCCCCCCCCCCCCCCCCC‘CCCCCC"CCCCCCCCCCCCJCCCCCCCCCCC

_._.;_.;_.._,._._.;.........._1_._..a..a_.-...4...,.-...-a.n_-_-..-l_-_-A-A_A.A—-_aa_.._._.._a_;mu‘_.._;.a........._._.__._;_.m_-,_._._.a._au-'_._a_;_;._;
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC;‘CCCCC

i h mh Lk b b e sl ik 3 ki R i ek e b ok iR iR R i ik %k ok kb B R B btk (JT ] il ot b b ok mh a —a ok e b ) b e p b sk () mh ok it e ]
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sM497

52087

K18811.D |
1

Outfall 005

11-215-00415

BMI-3
S14/97
5/20/97
K136110.D
MDL  Cenc
Pl pgll

11-215-00413

Cone

Tabis 1.1 (Cor) Resuits of the Analysis for VOC in Water
WA # 2215 Avtex Fibers
S14/97
82087
K186809.D
1
MDL
Hg/l oL g/l

BMI-2

11-21500412

Conc

Sampla #
Location
Collected
Fila Name
Dil. Factor
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